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AN INTEGRATED VESTIBULAR LABORATORY 


We solved the ache sing problem” by designing a family of components for a comp lete, 
attractive and functionally integrated vestibular laboratory of the quality you have come to 














* Examination chair 
matic height adjust me 

* Otoscopes, lights | nts available 

for automatic operation through TRACOUS' iC an 


ythe convenient Tracart, o ; 
Call us for mor details .. 






nd pressure pumps. Not shown. 


FLECTRONYSTAGMOGRAPHY ` 


A two-day ENG workshop in under- 
standing, administering and interpreting the 
ENG test battery. 

MIAMI—January 23-24 
LOS ANGELES-—February 13-14 
NEW ORLEANS -—Apri! 3-4 
CLEVELAND-—-June 12-13 
ASPEN/ SNOWMASS-—Aug. 10-11, basic 
course, Aug. “ae advanced. 





Twelve Hours C.M.E. Credit, Category 2 





T TRACOUSTICS | 


P.O. Box 3610, Austin, TX 78764 










_ Archives of -Otolaryngology 





ORIGINAL ARTICLES | 


ee Surgery tor Bell's Palsy 
“Se Prof Dr Ugo Fisch, Zurich, Switzerland 
: : Systematic Approach to Correction of the Nasal Tip in Rhinoplasty 


E. Gaylon McCollough, MD, Birmingham, Ala, 
Devinder Mangat, MD, Cincinnati 







Free Compound Groin Flap Reconstruction of Anterior Mandibular Defect 
William R. Panje, MD, lowa City 


ger, MD, Chicago; 
-Josephine Seibel, MD, Cleveland: Susan W. Holinger, RN; 
-= Paul H. Holinger, MD, Chicago 


Infiltrating Salivary Duct Carcinoma 
: Karl T. K. Chen, MD, Fresno, Calif, G. Reza Hafez, MD, Madison, Wis 


adionuclide Salivary imaging Usefulness in a Private Otolaryngology Practice 
_ Gerald L. Schall, MD; Roger R. Smith, MD: 
_ Larry M. Barsocchini, MD, San Francisco... 40 





Metastatic Cervical Adenocarcinoma From Unknown Primary Tumor 
: derry Templer, MD; Michael C. Perry, MD; 
William E. Davis, MD, Columbia, Mo |... oe 45 





Squamous Cell Carcinoma of the Maxillary Sinus 
_ Khurshid Ahmad, MD, DLO, Miami: 
_ Roberto B. Cordoba, MD, Ann Arbor, Mich; 
Yuan V. Fayos, MD, MARIE sonst doco east ohh Slap siet gen y reset 48 


Nature and Incidence of Misonidazole-Produced Ototoxicity 
Susan B. Waltzman, PhD, Jay S. Cooper, MD, New York 52 


‘CLINICAL NOTES 


Traumatic Neuromas of the Facial Nerve 
-< Richard W. Babin, MD; Jonathan Fratkin, MD; 
. Lee A. Harker, MD, lowa Ye eit ans ead A Mecsas sarc, weed 55 


Oblique Facial Cleft 
Armando T. Chiong, MD; Eutrapio S. Guevarra, Jr, MD; 
_ Robie V. Zantua, MD, Manila, Philippines Se enn re 59 


: _ Verrucous Carcinoma of the Middle Ear 
ot. Gayle E. Woodson, MD; Stephen Jurco Ii, MD; Bobby R. Alford, MD; 

pe Malcolm H. McGavran, MD, Houston 63 
pa... 


"y WREGULAR DEPARTMENTS 
i 
2 


sa PS en Ne ee i eio ile ah dine oa snnn ei ed 70 
: Instructions for Authors 


Index to Advertisers 


_ 7 AN { 
’ N 


ki 


Resident's Page 

















VOLUME 107, NUMBER 1, JANUARY 1981 








í opyright © 1981 by the 


AMERICAN MEDICAL ASSOCIATION 


Official Publication for American Academy of 
Facial Plasti¢ and Reconstructive Surgery, Inc., 
and American Society for Head and Neck Sur- 
gery : 








THE ARCHIVES OF OTO N £ 
(ISSN-0003-9977) is published month th 
American Medical Association, 535 N Deatbo' n 
St, Chicago, IL 60610, and is an official publi 
tion of the Association. Second-class postag 
paid at Chicago, IL 60610 and at additional 
mailing office. 









CHANGE OF ADDRESS: POSTMASTER, send ™ 
address changes to Helen R. Mazur, Director, 
Circulation-Fulfillment. Notification of address 
change should be made at least six weeks in 
advance, including both old and new addresses, 
and a mailing tabel taken from the most recent 
copy. Include your new zip code number. 


SUBSCRIPTION RATES: The rates for the 
ARCHIVES OF OTOLARYNGOLOGY are as fol- 
lows: for members of the AMA, $1.50 included in 
the annual membership dues; for nonmembers 
$30 for one year, $56 for two years in the United 
States and US Possessions; all other countries, 
one year, $40; two years, $76. Special yearly 
price to residents, interns and medical students 
in the United States and US Possessions, one 
year, $15; two years, $28. Address subscription 
communications to American Medical Associa- 
tion, Circulation-Fulfillment Department, 535 N 
Dearborn St, Chicago, IL 60610. Phone: 312, 
751-6079. 


ADVERTISING OFFICES: New. York: 600 Third 
Ave, Suite 700, New York, NY 10016 (Manager: 
Robert C. Corcoran [212-867-6640]; Represen- 
tatives: Richard M. Johnson, John L. Reeves); 
Chicago: 535 N Dearborn St, Chicago, IL 60610 
(Manager: Thomas J. Carroll [312-751-6675]. 
Representative: William J, Healy); Newport 
Beach, Calif: 1940 16th St, Suite 0-206, Newport 
Beach, CA 92663 (Representative: Anton Media 
Associates [714-646-9090]. 


ADVERTISING PRINCIPLES: Each advertise- 
ment in this issue has been reviewed and com- 
plies with the principles governing advertising in 
AMA scientific publications. A copy of these 
principles is availabie on request. 












No time for vertigo. ^. 


= Most Widely Prescribed —Antivert is the 

most widely prescribed agent for the management™\ 
of vertigo* associated with diseases affecting 

the vestibular system such as Meniere's disease, 
labyrinthitis, and vestibular neuronitis. 


a Relief of Nausea and Vomiting—Antivert/25 
can relieve the nausea and vomiting often associated | 
with vertigo* 5 
= Dosage for Vertigo*—The usual adult dosage 
for Antivert/25 is one tablet t.i.d. 


BRIEF SUMMARY OF PRESCRIBING INFORMATION 
INDICATIONS. Based on a review of this drug by the National 
Academy of Sciences — National Research Council and/or other infor 
mation, FDA has classified the indications as follows. 4 
Effective: Management of nausea and vomiting, and dizziness asso- i 
ciated with motion sickness oof 
Possibly Effective: Management of vertigo associated with diseases 
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affecting the vestibular system. 
Final classification of the less than effective indications requires 
further investigation. 


CONTRAINDICATIONS. Administration of Antivert (meclizine HCI) 
during pregnancy or to women who may become pregnantiscon traindicated 
in view of the teratogenic effect of the drug in rats. 

The administration of meclizine to pregnant rats during the 12th-15th day 
of gestation has produced cleft palate in the offspring. Limited studies 
using doses of over 100 mg/kg/day in rabbits and 10 mg/kg/day in pigs 
and monkeys did not show cleft palate. Congeners of meclizine have 
caused cleft palate in species other than the rat. 

Meelizine HC] is contraindicated in individuals who have shown a 
previous hypersensitivity to it 
WARNINGS. Since drowsiness may, on occasion, occur with use of this 
drug, patients should be warned of this possibility and cautioned against 
driving a car or operating dangerous machinery. 

Usage in Children: Clinical studies establishing safety and effectiveness 
in children have not been done; therefore, usage is not recommended in 
the pediatric age group. 

Usage in Pregnancy: See “Contraindications.” 

ADVERSE REACTIONS. Drowsiness. dry mouth and, on rare occasions, 

blurred vision have been reported ROeCRIG E> 

More detailed professional information 

available on request A division of Pfizer Pharmaceuticals 
New York, New York 10017 


Accept no substitutes, specify... 


Antivert/25 


į (meclizine HCI) 25 mg Tablet 
for vertigo’ 





Illustration: Chicago ironworker ‘ 
laborsona pedestal high above the city 
to dismande old antenna (Coyrtesy eg 


of Chicago Tribune) t A~ 





















Byron J. Bailey, MD 
Chief Editor 
Substation 1, PO Box 103 
Galveston, TX 77550 
(713) 765-9040 


Arnold E. Aronson, PhD 
Rochester, Minn 


John G. Batsakis, MD 
Portland, Me 


Leslie Bernstein, MD 
Sacramento, Calif 


Robert C. Bilger, PhD 
Champaign, Ill 


Roger Boles, MD 
San Francisco 


` Douglas Paterson Bryce, MD 
Toronto 


PUBLICATION STAFF 
535. N Dearborn St, Chicago, IL 60610 


Robert W. Mayo, Executive Editor and 
rector, Scientific Publications Division 


andra Williamson, Administrative Assist- 
t 


_ Marlene M. Hinsch, Production Manager 


dol 1 R. Sayban, Assistant Production 
_ Manager 


Cheryl Iverson, Editorial Processing Man- 
ger 


aula Glitman, Assistant Editorial Pro- 
_ cessing Manager 


Mary Erhard, Reprints and Permissions 


James H. Sammons, MD 
Executive Vice-President 


William R. Barclay, MD 
Group Vice-President, 
Scientific Publications 


John T. Baker 
Vice-President, 
Publishing 


Archives of Otolaryngology 


EDITORIAL BOARD 


James R. Chandler, Jr, MD 
Miami 


James A. Donaldson, MD 
Seattle 


John M. Fredrickson, MD 
Toronto 


Helmuth Goepfert, MD 
Houston, Tex 


Jack D. Kerth, MD 
Chicago 


George A. Sisson, MD 
Chicago 


Jack A. Vernon, PhD 
Portiand, Ore 


Copy Editing: Lori Burnette (Supervisor), 
Robin Fitzpatrick 


Production Supervisors: Karen Branham 
(Word Processing), Betty Frigerio (Adver- 
tising), Thomas J. Handrigan (litustra- 
tions), Marlene M. Hinsch (Editorial), Lor- 
raine Kruse (Proofreading), JoAnne Weis- 
kopf (Layout) 


Proofreading: Verna Coffman, Patricia 
Coyne, Elizabeth Petrikenas, Mary Kay 
Tinerella 


Art and Senior Production Assistants: Fio- 
riana Hayes, Shirley Latronica, Marilyn 
Moroney, Terese Noto, Donna Pender, 
Susan Routhier, Sandra Williams 


Norman D. Richey 
Director, Publication Production 
and Printing Division 


Joseph Dennehy 
General Sales Manager; 
Director, Advertising Sales and 
Promotion Services Division 


Thomas J. Carroll 
Director, Department of Promotion 











William K. Wright, MD 
: Houston 


lip A. Yantis, PhD 
Seattle 








ASSOCIATE EDITORS 


l. Kaufman Arenberg, MD, Denver. Robert 
W. Cantrell, MD, Charlottesville, Va; Her- 
bert H. Dedo, MD, San Francisco; Avrim R. 
Eden, MD, Galveston; Tex: Richard R. 
Gacek, MD, Syracuse, NY; George A: 
Gates, MD, San Antonio, Tex:. 
Merifield, MD, Tulsa, Oki os: 
Novack, MD, Seattle; Henry B. Perlman, — 
MD, Chicago; Bruce Proctor, MD, Royal 
Oak, Mich; Joseph Sataloff, MD, Philadel- 
phia; Mervin L. Trail, MD, New Orleans 





Production Assistant: Lucille Kuznicki, 
Sharon Summers 


Manuscript Records: Debra Lucas 


Indexing: Phyllis H. O'Donnell (Supervi- 
Sor), Jane P. Bouterse, Helen F. Topel 


Please address correspondence concern- 
ing accepted or published communica- 
tions to: AMA Specialty Journals, 535 N 
Dearborn St, Chicago, IL 60610 


Raymond Christian 
Director, Advertising 
Services Department 


Helen R. Mazur 
Director, Circulation-Fulfiliment 















The choice 
is yours... 


Please specify 
according fo your 
patients condition 
ræ ond need. 





~~ Cortisporin’ Otic Cortisporin Otic 


SOLUTION... SUSPENSION... 


(polymyxin B-neomycin-hydrocortisone) (polymyxin B-neomycin-hydrocortisone) 








The clear solution The white suspension 





Burroughs Wellcome Co. 
PR Research Triangle Park 
Wellcome / North Carolina 27709 







Monday through Thursday: 9:00 AM to 
9:00 AM to Noon 


(Four and one-half Sessions) 


This intensive five day basic laboratory course is designed to 
familiarize otolaryngologists with the surgical anatomy of the 
temporal bone which is essential for the application of operative 
techniques currently utilized in Managing diseases of the 
temporal bone. Fresh cadaver material and operating micro- 


scopes will be available. 
FEE: $800. 


This course will be given at the Mount Sinai M 


York City, New York 





APPLY TO: Director, The Pa 
School of Medicine, 
L. Levy Place, 


trate the tympanic membrance. 
INSTRUCTOR: Theodore J. Glattke, Ph.D. 
DATES: 

March 21-22, 1981 
Denver, CO 

Apr. 25-26, 1981 
Philadelphia, PA 


TUITION: U.S. $250.00 


ACCREDITATION: Physicians are eligible for the American 
Medical Association Physician Recognition Award, 16 


hours, Category i. 


FOR FURTHER INFORMATION CONTACT 


_ Inc, 
P.O. Box 36221, Houston, TX 77036 Tel. (713) 783-6490 
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THE DEPARTME OF OTOLARYNGOLOGY 
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THE PAGE AND WILLIAM BLACK 
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of the MOUNT SINAI SCHOOL OF MEDICINE (CUNY) 


Announce a Postgraduate Course 
i TEMPORAL BONE SURGERY 
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MARCH 2, 3, 4, 5, 6, 1981 


ge and William Black Post-Graduate 
Mount Sinai School of Medicine, One Gustave 
New York, NY 10029. Tel.: (212) 650-6737. 


AUDITORY EVOKED POTENTIALS 
IN CLINICAL PRACTICE 


This course is designed especially for Neurologists, 
Otolaryngologists and Audiologists. it emphasizes practical 
Clinical applications of the auditory brainstem response, 
auditory nerve action-potential and cochlear potentials. The 
course relies heavily on workshops and tutorials to give the 
participants ‘‘hands-on’’ experience in instrument oper- 
ation and test interpretation. A unique aspect of this course 
is its Coverage of techniques for recording cochlear and 
auditory nerve responses with electrodes that do not pene- 


Sept. 12-13, 1981 
San Francisco, CA 


Oct. 10-11, 1981 
New Orleans, LA 
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brand of dexbrompheniramine maleate 6 me 


and pseudoephedrine sulfate 120 mg. : 
Sustained-Action Tablets 


opens the way 

...in nasal/sinus 
congestion and 
blocked eustachian 
tubes 


...in sneezing, runny 
nose, itchy eyes, and 
other allergic 
symptoms 





...for up to 24 hours 
with convenient 
b.i.d. dosage 


Clinical Considerations: 
INDICATIONS 
DRIXORAL Sustained-Action Tablets are 
indicated for the relief of symptoms of upp 
respiratory mucosal congestion in season 
and perennial nasal allergies. acute rhinitis 
rhinosinusitis, and eustachian tube blocka 
CONTRAINDICATIONS 
DRIXORAL. should not be given to childrer 
under 12 years of age 

DRIXORAL should not be administered 
pregnant women or nursing mothers, until 
the safety of this preparation for use during 
gestation and lactation is established. 

DRIXORAL is contraindicated in patients 
with severe hypertension and coronary 
artery disease 
WARNINGS 
As inthe case of other preparations 
containing central nervaus system-acting 
drugs, patients receiving DRIXORAL shou 
be cautioned about possible additive effect 
with alcohol and other central nervous 
systern depressants, such as hypnotics, 
sedatives and tranquilizers 

Patients receiving DRIXORAL should 
also be cautioned against hazardous 
occupations requiring complete mental 
alertness, such as operating machinery or 
driving a motor vehicle. 
PRECAUTIONS 
Preparations containing pseudoephedrine 
shouid be used cautiously in patients with 
the tollowing conditions: hypertension: 
coronary artery disease, or any other 
cardiovascular disease: glaucoma: prostati 
hypertrophy, hyperthyroidism: diabetes. 
ADVERSE REACTIONS 
The physician should be alert to the 
possibility of any of the adverse reactions 
which have been observed with 
sympathomimetic and antihistamminic drugs 
These include: drowsiness; confusion: 
restlessness; nausea; vomiting: drug rash; 
vertigo: palpitation; anorexia: dizziness: 
dysuria due to vesicle sphincter spasm, 
headache; insomnia, anxiety. tension: 
weakness; tachycardia: angina: sweating: 
blood pressure elevation, mydriasis; gastric 
distress; abdominal cramps; central nervou 
system stimulation, circulatory collapse. 
11112447 AUGUST 197! 
For more complete details, consult 
package insert or Schering literature 
available from your Schering 
Representative or Professional Services 
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a Ideal for: sound field measurements, hearing aid 
evaluations, brain stem audiometry, all audiological 
testing 

= Special patented construction ensures outstanding 
performance, lighter weight 

æ Excellent RF shielding 

s Minimum space required 

a Economically priced 

= Spacious,6’0” x 5’8” interior 

a Ventilation, lighting, carpeting — standard 
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Eckoustic® 
Medical Audiological 


Examination Room 
Model 662S 
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Full Range Test Capabilities 
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PEARLS AND PERILS IN 
COSMETIC SURGERY 


MARCH 14-15, 1981 


HOUSTON OAKS HOTEL 
HOUSTON, TX 


sponsored by: 
The American Association of Cosmetic Surgeons 
























| This program will feature the latest in cosmetic procedures 

-with nationally and internationally known speakers, includ- 
ing plastic surgeons, otolaryngologists—head and neck 
| Surgeons, general surgeons, dermatologic surgeons, and 
_ ophthalmologic surgeons. 









For meeting information contact: 






The American Association of Cosmetic Surgeons 
70 West Hubbard Street, Suite 202 
Chicago, IL 60610 










For program information contact: 


D. Bluford Stough, Ii, MD 
Program Director 
Doctor’s Park 
Hot Springs, AR 71901 



















. a patient 
information guide 


COSMETIC 
SURGERY- 


FACIAL SURGERY — 


a 32 page brochure describing Rhytidectomy, Blepharoplasty, 
Dermabrasion, Chemotherapy procedures. 


NASAL SURGERY — 


32 pages — easy reading — illustrated. Also describes 
Mentoplasty as an often related procedure. 


BREAST SURGERY — 


32 pages. Describes Augmentation, Reduction and Mastopexy. 
Illustrated. Separate section on Abdominoplasty. 


Sample copies @ $2.50 each prepaid (postage and handling in- 
cluded) may be obtained by writing to: 


PLASTIC SURGERY 
PUBLICATIONS, INC. 
416 BELLEVUE AVE. 

TRENTON, NJ 08618 





















"INDICATIONS: For relief of 
multiple symptoms of nasal 


& e 
and eustachian tube 
congestion, headache and fever 
associated with upper a z 
respiratory infections 


CONTRAINDICATIONS: Patients 
with severe hypertension, ` 
severe coronary artery disease, 
on MAO inhibitor therapy, 
narrow-angle glaucoma, 
urinary retention, peptic ulcer, 
iring an asthmatic attack, 
Seriously impaired liver and 
kidney function, children under 
12 years, nursing mothers, > 
and hypersensitivity to its 


e een decongestant-antihistamine-analgesic 


patients with hypertension, 


Nat donan, eeoeced S Each tablet contains phenylephrine hydrochloride, 40 mg, 

intraocular pressure, chlorpheniramine maleate, 8 mg and acetaminophen, 500 mg. 
hyperthyroidism, or prostatic oe 
hypertrophy. 


Sympathomimetics may 
produce CNS stimulation and 
convulsions or cardiovascular 


fowson Saranno When you prescribe an antibiotic for sinusitis or 
opiny 1o operae wenes or acute U.R.I., that’s a signal to prescribe Singlet for 


elderly are more kl 1o howe symptomatic relief as well. Just one Singlet tablet every 


adverse reactions to 


i eight hours promotes sinus drainage, and relieves 
Ppstengoncordvasc congestion, rhinitis and pain. 


a nameay An antibiotic for the infection, Singlet for the relief 


bronchial asthma 


ADVERSE REACTIONS: of associated symptoms. 


associated with certain 
untoward reactions including 
fear, anxiety, tenseness, 
festlessness, tremor, weakness, 
pallor, respiratory difficulty, 
dysuria, insomnia, 
hallucinations, convulsions, 
CNS depression, arrhythmias, 
and cardiovascular collapse 
with hypotension 


Possible side-effects of 
antihistamine are drowsiness, 
restlessness, dizziness, 
weakness, dry mouth, 
anorexia, nausea, headache 
and nervousness, blurring of 
vision, heartburn, dysuria and 
very rarely, dermatitis 


DRUG INTERACTIONS: MAO 
inhibitors and beta adrenergic 
blockers increase the effect of 
spmpathomimetics and the 
anticholinergic effects of 
antihistamines 
Sympathomimetics may reduce 
the effects of methyldopa, 
mecamylamine, reserpine and 
veratrum alkaloids 
Concomitant use of 
anithistamines with alcohol, 
tricyclic antidepressants, 
barbituarates and other CNS 
depressants may have an 
additive effect. 


DOSAGE AND 
ADMINISTRATION: Adults, one 
tablet three times daily. In 
severe cases, a fourth dose 
may be indicated. Do not break 
or crush tablets 


OERDOSAGE: Acetaminophen 
in massive overdosage has 
caused liver damage and fatal 
hepatic necrosis. 


CAUTION: Federal law prohibits 
dispensing without 
prescription 


DOW PHARMACEUTICALS 
The Dow Chemical Company 
Indianapolis, IN 46268 
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Academic’ Positions Available—Department 

| of Otorhinolaryngology Albert Einstein Col- 
: lege of Medicine & Montefiore Hospital and 

Medical Center has positions open for full 






time academic otorhinolaryngologists. 
These include openings for a person inter- 
ested in otology, neurotology, pediatric oto- 
laryngology and other areas of otorhinolar- 


yngology. 

















Contact: 
Dr. Robert J. Ruben 
Albert Einstein College of Medicine 
1300 Morris Park Avenue 
Bronx, New York 10461 
Telephone + 212-430-4084 
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ELECTRONYSTAGMOGRAPHY 


Short Courses for Physicians, Audiologists 
and Technicians 







Sponsored by The Methodist Hospital and the Insti- 
tutes of Otorhinolaryngology and Communicative Dis- 
orders, and Neurology, The Neurosensory Center of 
Houston. 







April 11, 12, 13, 1981 


Two parallel three-day intensive courses in clinical ENG are 
offered. The technicians’ course stresses practical aspects 
of test technique, and the physicians’ course stresses 
clinical applications. Audiologists may take a specially 
scheduled program which includes parts of both the 
techniques and interpretation course. The courses rely 
heavily on tutorial teaching methods to allow ample 
opportunity for supervised trial-and-error learning. 











A report of each technician trainee’s performance, includ- 
ing examination scores and an evaluation of technical 
competence, will be given the trainee and the employer. 








Course Instructors: Alfred C. Coats, M.D. 
and staff 
Tuition: $325.00 Limited enrollment 


Address inquiries to: ENG Laboratory, The Methodist Hospital, 
6565 Fannin, Houston, Texas. 77030 (713) 790-5925. 












CYCLAPEN*W (cyclacilir 


Indications 
Cyclacillin has less in vitro activity than other drugs in the ampicil 
class and its use should be confined to these indications: Treatme 
of the following infections: 
RESPIRATORY TRACT 
Tonsillitis and pharyngitis caused by Group A beta-hemoly 
streptococci 
Bronchitis and pneumonia caused by S. pneumoniae (former 
D. pneumoniae) 
Otitis media caused by S. pneumoniae (formerly | 
pneumoniae) and H. influenzae 
Acute exacerbation of chronic bronchitis caused by H. i 
fluenzae* 
“Though clinical improvement has been shown, bacteriolog 
cures cannot be expected in all patients with chronic resp 
ratory disease due to H. influenzae. 
SKIN AND SKIN STRUCTURES (integumentary) infections cause 
by Group A beta-hemolytic streptococci and staphylococci, nor 
penicillinase producers. 
URINARY TRACT INFECTIONS caused by E. coli and P. mirabili 
(This drug should not be used in any E. coli and P. mirabilis infe: 
tions other than urinary tract.) 
NOTE: Perform cultures and susceptibility tests initially and du 
ing treatment to monitor effectiveness of therapy and susceptibi 
ity of bacteria. Therapy may be instituted prior to results of ser 
sitivity testing. 
Contraindications Contraindicated in individuals with history « 
an allergic reaction to penicillins. 
Warnings Cyclacillin should only be prescribed for the indice 
tions listed herein. 
Cyclacillin has less in vitro activity than other drugs of th 
ampicillin class. However, clinical trials demonstrated it is el 
ficacious for recommended indications. 
Serious and occasional fatal h persensitivity (anaphylactoid 
reactions have been reported In patients on penicillin. Al 
though anaphylaxis is more frequent following parenterc 
use, it has occurred in patients on oral penicillins. These reac 
tions are more apt to occur in individuals with history of sen 
sitivity to multiple allergens. There are reports of patient 
with history of penicillin hypersensitivity reactions who ex 
perienced severe hypersensitivity reactions when treatec 
with a cephalosporin. Before penicillin therapy, carefully in 
quire about previous h persensitivity reactions to penicillins 
cephalosporins and Ht ue allergens. If allergic reaction oc 
curs, discontinue drug and initiate appropriate therapy. Seri 
ous anaphylactoid reactions require immediate emergency 
treatment with epinephrine. Oxygen, I.V. steroids, airway 
management, including intubation, should also be adminis. 
tered as indicated. 
Precautions Prolonged use of antibiotics may promote over 
growth of nonsusceptible organisms. If superinfection occurs, toke 
appropriate measures, 
PREGNANCY: Pregnancy Category B. Reproduction studies per: 
formed in mice and rats at doses up to 10 times the human lia 
revealed no evidence of impaired fertility or harm to the fetus due 
to cyclacillin. There are, however, no adequate and well- 
controlled studies in pregnant women. Because animal reproduc- 
tion studies are not always predictive of human response, use this 
drug during pregnancy only if clearly needed. 
NURSING MOTHERS; It is not known whether this drug is excreted 
in human milk. Because many drugs are, exercise caution when 
cyclacillin is given to a nursing woman. 
Adverse Reactions Oral cyclacillin is generally well tolerated. As 
with other penicillins, untoward sensitivity reactions are likely, 
parkeulen ly in those who previously demonstrated penicillin 
ypersensitivity or with history of allergy, asthma, hay fever, or 
urticaria. Adverse reactions reported with cyclacillin: diarrhea (in 
approximately | out of 20 patients treated), nausea and vomiting 
(in approximately 1 in 50), and skin rash (in approximately 1 in 
60). Isolated instances of headache, dizziness, abdominal pain, 
vaginitis, and urticaria have been reported. (See WARNINGS) 
Other less frequent adverse reactions which may occur and are 
reported with other penicillins are anemia, thrombocytopenia, 
thrombocytopenic purpura, leukopenia, neutropenia and 
eosinophilia. Fase reactions are usually reversible on discontinu- 
ation of therapy. 
As with other semisynthetic penicillins, SGOT elevations have been 
reported 
As with antibiotic therapy generally, continue treatment at least 
48 to 72 hours after patient becomes asymptomatic or until bacte- 
rial eradication is evidenced. In Group A beta-hemolytic strep- 
tococcal infections, at least 10 days’ treatment is recommended to 
guard against risk of rheumatic fever or glomerulonephritis. In 
chronic urinary tract infection, frequent bacteriologic and clinical 
appraisal is necessary during therapy and possibly for several 
months after. Persistent infection may require treatment for sev- 
eral weeks. 
Cyclacillin is not indicated in children under 2 months of age. 
Patients with Renal Failure Cyclacillin may be safely administered 
to patients with reduced renal function. Due to prolonged serum 
half-life, patients with various degrees of renal impairment may 
require change in dosage level (see DOSAGE AND ADMINISTRA- 
TION in package insert). 
Dosage (Give in equally spaced doses) 





INFECTION ADULTS CHILDREN* 
Respiratory 
Tract 
Tonsillitis & 250 mg q.i.d. body weight < 20 kg 
Pharyngitis (44 Ibs) 125 mg q.i.d. 
poy weight > 20 kg 
eg (44 lbs) 250 mg q.i.d. 
Bronchitis and 
Pneumonia 
Mild or 250 mg q.i.d. 50 mg/kg/day q.i.d. 
Moderate 
Infections 
Chronic 500 mg q.i.d. 100 mg/kg/day q.i.d. 
Infections 
Otitis Media 250mg to 500 mg 50 to 100 mg/kg/dayt 
q.i.d.t 
Skin & Skin 250 mg to 500 mg 50 to 100 mg/kg/dayt 
Structures q.i.d.t 
Urinary Tract 500 mg q.i.d. 100 mg/kg/day 


“Dosage should not result in a dose higher than that for adults. 
tdepending on severity 


Wyeth Laboratories 


| | i Philadelphia, Pa. 19101 





A 


Half the dose 


is absorbed in9 minutes! 


compared to 32 minutes for ampicillin* 


= 


than with ampicillin in studies to dat 










Mean blood levels in mcg/ml after 2 
cyclacillin single oral dose- ; 


- Efficacy proven in the treatment a 
of bronchitis, pneumonia, and upper 
respiratory infections. ' ; 


In 117 patients, 73 with bronchitis/pneumonia 
caused by S. pneumoniae and 44 with streptococcal 
sore throat caused by Group A beta-hemolytic 
streptococcus, CYCLAPEN®-W achieved a clinical 
response rate of 100%! Bacterial eradication was 
95% and 86% respectively. 





Concentration (mcg/ml) 


1 5 6 
Time (hours after administration) 


+Due to susceptibl isms. 

e Rapid, virtually complete absorption from GI tract Ca ee eee 

e Exceptionally high peak blood levels — 3 times 
greater than ampicillin (Clinical efficacy may not 


always correlate with blood levels.) 
® 
Y PEN- 


® Rapidly excreted unchanged in urine — 
250 and 500 mg Tablets 


e t 
Copyright © 1980, Wyeth Laboratories. All rights reserved. cyclaci | | in) 125 and 250 mg per 


5 ml Suspension 


See important information on facing page. 


1⁄2 times faster than ampicillin 





*Based on T° 2 values for single oral doses of 500 mg cyclacillin 
tablet and 500 mg ampicillin capsule. Data on file, Wyeth Laboratories. 






Wyeth Laboratories - Pniaceipnia, Pa 19101 
AA more than just spectrum 


*’Ornade’ has been evaluated as lacking 
in substantial evidence of effectiveness 
for this indication. See brief summary. 





the 





- dependable 
decongestant 


 ORNADE 











Each Spansule® capsule contains 8 mg. chlorpheniramine maleate, 50 mg. phenylpropanolamine HCI, 


and isopropamide iodide equivalent to 2.5 mg. isopropamide. 


Seldom causes drowsiness 


(3% in controlled studies) 


Seldom causes excessive dryness 


(6% in controlled studies) 


Before prescribing, see complete prescribing information 
in SK&F literature or PDR. The following is a brief summary. 


*| Indications a 
Based on a review of this drug by the National Academy 
of Sciences—National Research Council and/or other 
information, FDA has classified the indications as follows: 
Possibly effective: For relief of upper respiratory tract 
congestion and hypersecretion associated with vaso- 
motor rhinitis and allergic rhinitis, and for prolonged 
relief. 

Lacking in substantial evidence of effectiveness: For 
relief of nasal congestion and hypersecretion associated 
with the common cold and sinusitis. 

Final classification of the less-than-effective indications 
requires further investigation i) 














Contraindications: Hypersensitivity to any component; 
concurrent MAO inhibitor therapy; severe hypertension; 
bronchial asthma; coronary artery disease; stenosing peptic 
ulcer; pyloroduodenal or bladder neck obstruction Children 
under 6. 


Warnings: Caution patients about activities requiring alert- 
ness (e.g., operating vehicles or machinery). Warn patients 


SK&F 


a SmithKline company 


©Smith Kline &French Laboratories, 1980 


of possible additive effects with alcohol and other CNS 
depressants. 

Usage in Pregnancy: In pregnancy, nursing mothers and 
women who might bear children, weigh potential benefits 
against hazards. Inhibition of lactation may occur. 

Effect on PBI Determination and I**' Uptake: |sopropamide 
iodide may alter PBI test results and will suppress 1'31 uptake. 
Substitute thyroid tests unaffected by exogenous iodides. 
Precautions: Use cautiously in persons with cardiovascular 
disease, glaucoma, prostatic hypertrophy, hyperthyroidism. 
Adverse Reactions: Drowsiness, excessive dryness of nose, 
throat or mouth; nervousness; or insomnia. Also, nausea, 
vomiting, epigastric distress, diarrhea, rash, dizziness, 
weakness, chest tightness, angina pain, abdominal pain, 
irritability, palpitation, headache, incoordination, tremor, | 
dysuria, difficulty in urination, thrombocytopenia, leukopenia, 
convulsions, hypertension, hypotension, anorexia, constipa- 
tion, visual disturbances, iodine toxicity (acne, parotitis). 
Supplied: Bottles of 50 and 500 capsules; in Single Unit 
Packages of 100 (intended for institutional use only). 


Smith Kline SFrench Laboratories 
Philadelphia, Pa. 
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WHEN DIZZINESS 
-IS A SYMPTOM OF THE 
- BROADER PROBLEMS 

- OF AGING... 


Dizziness, confusion, mood-depression...oftensymptoms indicative 
of functional and mental decline in the elderly 


With the growing awareness that mental and functional deterioration YX 

need not be an inevitable consequence of aging, many physicians NN S 

have turned to Hydergine therapy for relief of symptoms such as RX 

dizziness, confusion, and mood-depression. Because the target ‘SS 

symptoms are of unknown etiology, a careful diagnosis should be SS DO 

attempted before prescribing Hydergine therapy SSX; 

When the symptoms are multiple, the therapy is often singular: SSX 

Oral Hydergine® Tablets Y= 
a 


Untreated, distressing symptoms of the elderly often further impair Sea 
their ability to carry on normal daily activities. With the beneficial effect < 
of Oral Hydergine tablets, many patients find their symptoms reversed il 
or ameliorated. il 
Not a vasodilator; Hydergine therapy proved superior to papaverine \ 
in treating selected age-related symptoms...including dizziness’ \ 
In a 12-week double-blind study involving 60 outpatients with a mean i 
age in the mid-sixties, results were evaluated in 53 patients. The 26 
patients on Hydergine therapy (two 0.5-mg sublingual tablets t.i.d.) 
had significantly greater (P<0.01) relief ofdizzinessthan the 27 patients 
on papaverine (two 50-mg capsules t.i.d.). Furthermore, overall 
clinical condition and Global Change for Hydergine patients improved 

— 





more than twice as much (P<0.01) as for papaverine patients. `N =, 
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Ò No Change 1. Normal or Absent 
1. Slightly Improved 3. Mildly Abnormal 
, 2. Much Improved 5. Moderately Abnormal 
3. Very Much Improved 7. Markedly Abnormal 
.- . 
m Hydergine Patients *Significantly (P<0.01) Greater Change Favoring Hydergine Patients 
A 7 | œ =æ = Papaverine:Patients Adapted from Rosen.’ ©19 doz, | 
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For effective therapy: proper patient selection 
and dosage ces “hy 

* Determine that dizziness is due to the aging process 
and not due to specific conditions such as middle-ear 
disease, toxic reactions, and others. 

* Most suitable candidates for Hydergine® therapy are 
patients experiencing mild to moderate dizziness. 

* Give enough...1 mg t.i.d. ` 

* Give long enough...for most patients Hydergine therapy 
works gradually and subtly, and beneficial effects are 
usually seen within four to six weeks. 

* Oral formulation eliminates need for sublingual tablets. 





® TABLETS, 
DERGINE 1" 


Each 1 mg Hydergine tablet contains dihydroergocornine mesylate 0.333 mg, dihy- 
droergocristine mesylate 0.333 mg, and dihydroergocryptine (dihydro-alpha-ergocryptine 
and dihydro-beta-ergocryptine in the proportion of 2:1) mesylate 0.333 mg, representing 
a total of 1 mg 


1. Rosen HJ: Mental decline in the elderly: Pharmacotherapy (ergot alkaloids versus papaverine). 
J Am Geriatr Soc 23:169-174, 1975. 


Contraindications: Hypersensitivity to the drug. 
Precautions: Because the target symptoms are of unknown etiology, careful diagnosis 
should be attempted before prescribing Hydergine tablets and sublingual tablets. 
Adverse Reactions: Serious side effects have not been found. Some sublingual irrita- 
tion, transient nausea, and gastric disturbances have been reported. Hydergine tablets 
and sublingual tablets do not possess the vasoconstrictor properties of natural ergot 
alkaloids. 
Dosage and Administration: | mg three times daily. Alleviation of symptoms is usually 
gradual and results may not be observed for 3-4 weeks. 
How Supplied: Hydergine tablets (for oral use) 1 mg, containing dihydroergocornine 
a mesylate 0.333 mg, dihydroergocristine mesylate 0.333 mg, and dihydroergrocryptine 
(dihydro-alpha-ergocryptine and dihydro-beta-ergocryptine in the proportion of 2:1) 
mesylate 0.333 mg, representing a total of 1 mg; packages of 100 and 500. Hydergine 
sublingual tablets 1 mg, containing dihydroergocornine mesylate 0.333 mg, dihy- 
droergocristine mesylate 0.333 mg, and dihydroergocryptine (dihydro-alpha-ergocryptine 
and dihydro-beta-ergocryptine in the proportion of 2:1) mesylate 0.333 mg, representing 
a total of 1 mg; packages of 100, 500, and 1000. Hydergine sublingual tablets 0.5 mg, ° 
containing dihydroergocornine mesylate 0.167 mg, dihydroergocristine mesylate 0.167 
mg, and dihydroergocryptine (dihydro-alpha-ergocryptine and dihydro-beta- 
ergocryptine in the proportion of 2:1) mesylate 0.167 mg, representing 


a total of 0.5 mg: packages of 100 and 1000 . 
Before prescribing, see package insert for full product information. 
SANDOZ PHARMACEUTICALS, EAST HANOVER, NJ 07936 SANDOZ sDZz0527° °° 


». wide awake 
# 
 -Afrinol:- i 


b.iid. pseudoephedrine sulfate 120 mg. 


Up to 12 hours of relief 
from nasal/sinus congestion 
...Without drowsiness 


Now, for extra convenience, 
Afrinol is available without 

a prescription, so you can 
recommend it to your patients. 


Copyright ©1980, Schering Cofporation. Ali Rights Reserved SLS-561 





Gigs weve cht soa 
-THE MICROSURGEON’S 
EXTRA HANDY || 
PL ee 





s ? 


The Micro-Craft Power System is the most versatile 
microsurgery drill system made. Like an extra hand, it allows you 
to work more quickly and accurately. | | | | | 

| Handpieces are delicately balanced, yet powerful and 
designed to relieve hand fatigue. Two can be set up for use at the 
same time. | | | | | | | 

And each Micro-Craft handpiece provides continuous 
irrigation, maintaining a clean surgical site and reducing the- 
chance of thermal bone and nerve damage. | | 

The only way to appreciate the Micro-Craft System is to try 
it. Let us set up a demonstration. ! | | 

Count on Xomed to give microsurgeons a hand. We're The 
Microsurgery Company. 








For more information or to order: Call (800) 874-5797; 
(In Alaska, Florida or Hawaii, call (904) 731-7109 collect); 
TWX 810-827-6439; or write Xomed, Inc. 8641 Baypine 
Road, Jacksonville, FL 32216. In Canada, call (416) 
794-3665 or write Xomed Canada, 106 East Drive, 
Brampton, Ontario L6T-1C1. 









Comprehensive half- 
day program discusses 
the need for 
tympanometry 
measurements in the 
detection and manage- 
ment of otitis media. 


Lecture topics 
include: 

Physical Principles, 
Clinical Tympanometry 
Measurements, 
Practicum, Classic 
Cases, Special 
Techniques for 
Evaluating Individual 
Children. . . and more. 





Alabama 
= Arizona 


Birmingham-Jan. 20,81 
Phoenix-Nov. 25,80 


Los Angeles-Jan. 7, Mar. 10,81 
San Jose-Jan, 9,81 
Redding-Jan. 11,81 

South Lake Tahoe-Feb. 13,'81 
San Diego-Mar. 12, Sept. 18,81 
Hayward-Apr. 16,81 

San Francisco-Oct, 16,'81 


strict of Columbia Washington-Apr. 3,'81 
Gainesville-Feb. 24,’81 
Atlanta-Dec. 10,80 

Portland-Oct. 15, '80 
Boston-June 3,81 

Detroit-Nov. 20,80 
Shrewsbury-Jan.14,‘81, May 14.81 


Etmsford-Oct. 15, ’80, May 20, ‘81 
Flushing-Nov. 19, ‘80, Apr. 15, ‘81 
New York City-Dec. 17, ‘80 


Raleigh-Jan, 22,'81 
Pittsburgh-Dec. 3, 80 
Columbia-Feb. 26,81 


Longview-Dec. 8,80 
Houston-Apr. 8,81 
Austin-Apr. 22,81 
DaHas-May 6.81 


Salt Lake City-Dec. 12,80 


_ Massachusetts 
: Michigan 
“New Jersey 
New York 





‘North Carolina 
Pennsylvania 

_ South Carolina 
Texas 









«Utah 








» Half-day Session meets the criteria for four hours of 
Category VI credit for Continuing Professional Education. 


Registration:$50.00-call or write: 


` ame Services Division 
i + . 





ELECTROMEDICS CORPORATION 
i “the impedance peopit 
13 Sagamore Park Road, Hudson, New Ha 





mpshire 03051 





= 


_ + (603) 880-6300 
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February 5-7, 1981 
Doral Beach Hotel 
Miami Beach, Florida 
OTOLARYNGOLOGY UPDATE 


Faculty 


Richard R. Gacek, M. D. 
State University of New York 








Charles L. Dupin, M. D. 
Tulane University, New Orleans 







John M. Fredrickson, M. D. 
University of Toronto, Canada 


Michael E. Glasscock, IlI, M.D. 
Vanderbilt University, Nashville 






Robert A. Jahrdoerfer, M. D. 
University of Virginia, Charlottesville 
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The Florida Midwinter Seminar in Ophthalmology and Otolaryn- 
gology is co-sponsored by the University of Florida College of 
Medicine (Gainesville), the University of Miami School of 
Medicine (Miami), and the University of South Florida College of 
Medicine (Tampa). The program is accredited by the Council on 
Medical Education of the American Medical Association, Category 
| of the Physician’s Recognition Award. Registration fee is $225 
for practitioners and $100 for resident upon application from 
their Department Head. Mail registration fee (U.S. dollars only), 
payable to “Florida Midwinter Seminar”, 405 Northeast 144th 
Street, Miami, Florida 33161. Special reduced rates have been 
arranged with the Doral Beach Hotel, 4833 Collins Avenue, Miami 
Beach, Florida 33140. 

































TEMPORAL BONE 
SURGICAL DISSECTION COURSES 
Offered by 


THE DEPARTMENT OF OTORHINOLARYNGOLOGY 
The University of Michigan Medical School 
Ann Arbor, Michigan 
MALCOLM D. GRAHAM, M.D.—COURSE DIRECTOR 



















June 1-5, 1981 
Oct 19-23, 1981 
Nov 30-Dec 4, 1981 


Mar 2-6, 1981 
May 4-8, 1981 







Intensive one week courses will emphasize the surgical and 
anatomical approaches to the temporal bone and will be 
presented in a manner relevant for the otologic surgeon, utilizing 
lectures and videotape presentations of Surgical techniques, as 
well as temporal bone dissection, __ 

Both mornings and afternoons will be spent in the dissection 
laboratory, thereby giving extensive drilling experience in both 
temporal bone anatomy and surgical techniques. Lectures and 
demonstrations will be provided by members of the faculty of the 
Department of Otorhinolaryngology and Kresge Hearing Research 
Institute, thereby uniquely blending basic science and clinical 
otologic instruction. Drill handpieces and dissection instruments 
will be provided. 

The fee for these courses will be $1,000.00 for each 
Physician. 50 hours Category | CME credits 


For further information, contact: 
Malcolm D. Graham, M.D. 
Department of Otorhinolaryngology 
University of Michigan Medical Center 
Ann Arbor, MI 48109 
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nstead of days 
CERUMENE X rops | 


(triethanolamine polypeptide oleate-condensate) 








Remove ear FNA single, simple treatment 


Fast — A single, 15-30 minute treatment in the office or home is usually all that is needed. 
Simple — Does not require repeated instillations for several days, as do other agents — 
helps avoid painful instrumentation. 


poaren Efficacy — Excellent results reported in more than 95% in over 2,800 
patients. * 


Simple 15-30 minute home or office procedure: 
1. Fill ear canal with the drops, with patient’s head tilted at 45° angle. 
2. Insert cotton plug and allow to remain for only 15-30 minutes 


3. Gently flush ear with lukewarm water, using soft rubber syringe (avoid excessive 
pressure). 











Indications: Removal of cerumen; removal of impacted cerumen prior to known dermatologic sensitivity or other allergic manifestations. Avoid 
ear examination, otologic therapy or audiometry Contraindications: undue exposure of large skin areas to the drug Adverse Reactions: 
Previous untoward reaction to the drops; positive patch test. Precautions: Reported incidence in clinical studies* is about 1% ranging from mild 


Patch test in patients with suspected or known allergy. Use with caution in erythema to severe eczematoid reaction of external ear and periauricular E 


otitis externa; avoid using in otitis media, presence of perforated drum, tissue; all reported uneventful resolution and no sequelae. 


- *Bibliography available on request. 
Purdue Frederick 
© Copyright 1978, The Purdue Frederick Company/Norwalk, CT 06856 


Sometimes 
the treatment 
feels worse than 
he symptoms. 


The world’s most painful headache relief—trepanning. Resem- 
bling a primitive carpenter's tool, this cylindrical saw was used to 
treat mental disorders and severe headaches. The physician sim- 
ply removed a section of bone from the luckless patient’s un- 
anesthetized skull. It was hoped that the evil Spirit inside the skull 
would then choose to escape through the freshly constructed 
opening. The only relief is that this 10,000-year-old practice was 
finally abandoned in the Nineteenth Century! (Instrument from 
the private collection of C. Keith Wilbur, M.D.) 











__ Thebestcoldreliefis.. 
the kind your patients cant feel! 


Many of today’s major antihistamine/decongestants are effective in relieving symptoms of 
colds. Unfortunately, however, they may also add some unpleasant symptoms of their own. 





. 


O IdeCOM antinistaminedecongestant 
combines two antihistamines from : 
two chemical classes, as well as - 
two decongestants, for maximum 
relief and minimum side effects. 


Among major national brands, 
nly Na ko 







A Class 1 (ethanol 
long-lasting a 
activity —pheny: 






alkylamine) for ine HCI 10 mg for 
tihistamine drowsi- 
orpheniramine 


And a unique tablet designed for easy titrating 


and hours of sustained 7 After the outer layer 
relief. Naldecon’s ex- kwea rapidly dissolves for 
clusive tablet design j prompt effectiveness, 
permits sustained the slow-release inner 
action relief —even in core provides addi- 


half-tablet dosage! tional hours of relief. 





Naldecon 


antihistaminedecongestan 
Relief, with less chance of feeling the medication. 





# antihi j like action and should be used with caution in patients with in- given to nursing mothers due to the higher than usual risk 9 

NALDECON antihistamine/decongestant creased intraocular pressure, cardiovascular disease, hypertension gympathomimettc amines in infants. : 
Tablets, Syrup, Pediatric Drops or in patients with a history of bronchial asthma. See, however ADVERSE REACTIONS: Hyperreactive individuals may display eppe 
and Pediatric Syrup CONTRAINDICATIONS. rine-like reactions such as tachycardia, ralptations, headache. { 7 

fw OROEN i Do not exceed recommended dosage. ness or nausea, Patiems sensitive lo antihistamines ma eper nce 

i PRECAUTIONS: Patients with diabetes, hypertension, cardiovascular "MG sedation. Sympathomimetics have been associated with certai 
For complete information consult Official Package Circular disease and hyperreactivity to ephedrine. The antihistaminics may untoward reactions including restiessniess, kremor, wean 


- Pati i i -cause drowsiness and ambulatory patients who operate machinery of (ES iratory difficulty, dysuria, insomnia, hallucinal 
Onari aren dase patents of are eap patients wih motot veicies should be cautioned accordingly CNS depression, arrhythmias and cardiovascular collapse with 


_ marrow. angle glaucoma, urinary retention, peptic ulcer ‘and during an DRUG INTERACTIONS: MAO inhibitors and beta adrenergic blockers  lessness, dizziness, weakness, dry mouth, anorexia, nausea, vomiting. 
asthmatic attack. Also contraindicated in patients with hypersensi- increase the effect of sympathomimetics. Sympathomimetics may fe- headache, nervousness, blurring at vision, poh, be uF 
tivity or idiesyncrasy to sympathomimetic amines or antihistamines. duce 7 antihypertensive areca of methyldopa, smecamylamine, reser and, very farely, dermatitis. 
WARNINGS: Sympathomimetic amines should be used judiciously pine and veratrum alkaloids. Concomitant use of antihistamines wi : -5600 — 1 T 
and-spatingly ina ients with hypertension. diabetes mellitus, ischemic alcohol, tricyclic antidepressants, barbiturates and other CNS depres- HOW SUPPLIED. ae 0015 Naldecon Tablets, NOC 
























_ heart disease. increased intraocular aye pet roidism of sants may have an addictive effect. NDC 0015-5616 — up, NDC Oae p appn Podiame p : 
prostatic hypertrophy. See, however, CONTRAINDICATIONS. Sympatie PREGNANCY CATEGORY C: Animal reproduction studies have not For information on package sizes available, refer to the cufrent 
omimetics May produce central nervous system stimulation with COR’ peen conducted with Naidecon. It is also nat known whether Naldecon schedule. eo Oe 

: Mione o CaGIOVaS Catt ANES requed can cause fetal harm when administered to a pregnant woman of can NALDECON ~111) 7/3/80 
jor the performance of potentially hazardous tasks. such as driving effect earodciie capacity Naldecon shouid be given © a pregnant | ©1981 BRISTOL LABORATORIES +e 
yehicle- or. operating machinery, and: may impair mental-aierness. o ORAT T pes comes i BRISTOL | Bw af Bristol Myers Company > e 
ii orpheniaminė and phenyltoloxamine have an atropine: NURSING MOTHERS: Caution should be exercised when this drug is. 6 


=! Syracuse, New York 13201 






















An exclusive ball-and-socket 
design for a custom fit with the 
tympanic membrane 


The unique ball-and-socket design of 

Richards Tilt-Too™ TORP® prostheses 
allows for a custom fit with the tympan- 

ic membrane and offers the surgeon 

optimum versatility in adjusting the 

implant to fulfill the individual needs 

of the anatomy of the middle ear. 


The positional variances in eardrum- 
oval window relationships that 

can occur from case to case are 
easily accommodated with the 
Tilt-Too TORP prostheses. 


Two types of Tilt-Top TORP prostheses 
are available to the surgeon: one 

is made of all Plasti-Pore®, a high den- 
sity porous polyethylene that is well 


tolerated by the body; the other is de- 
signed with Plasti-Pore anda blue low- 
density polyethylene shaft that =e 
not invite tissue ingrowth. => = 

The Polyethylene Shaft Tilt- 

Top TORP is recommend- 

ed for use in cases where 

unwanted tissue ingrowth 

into the shaft is likely. 


Both prostheses have a 9mm (.35") 
overall length, a 4.0mm (.156") flange 
diameter, and an .8mm (.031") 

shaft diameter. 


“Total Ossicular Replacement Prosthesis 


Prostheses 


Patent Pending 


Richards Manufacturing Co., Inc. 


YOUR MICROSURGERY COMPANY RI! RICHARDS 


Memphis, Tennessee 38116, U.S.A. 


©1980 All Rights Reserved 
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Surgery for Bell’s Palsy 


è Electroneuronographic study of the 
spontaneous course of Bell’s palsy shows 
that chance of a satisfactory spontaneous 
return of facial function is reduced to 50% 
when 95% or more maximal degeneration 
is reached within two weeks of onset. For 
this reason immediate surgical decom- 
pression. (including the meatal foramen) 
was performed on 14 patients with 90% or 
more degeneration within three weeks of 
palsy onset. These patients and 13 who 
refused treatment under similar condi- 
tions were reviewed one to three years 
later by three physicians familiar with 
facial nerve problems. Results show that 
to obtain satisfactory (80% to 100%) 
return of facial movements in all cases of 
Bell’s palsy, surgical decompression 
should be performed within 24 hours 
when degeneration reaches 90% to 94% 
within one to 21 days after onset. By using 
these guidelines, the number of unneces- 
sary operations will be kept under 16%. 

(Arch Otolaryngol 107:1-11, 1981) 


Queer’ for Bell’s palsy remains a 
controversial subject, because, as 
yet, no statistical proof of the value of 
a surgical intervention in idiopathic 
palsy has been given. 

In this article the rationale, indica- 
tions, and technique of the surgical 
treatment of Bels palsy are re- 
viewed, and a statistical analysis of 
the results obtained with and without 





Accepted for publication March 12, 1980. 

From the Department of Otolaryngology, Uni- 
versity of Zurich, Zurich, Switzerland. 

Reprint requests to Universitatsspital Zurich, 
Otorhinolaryngologische Klinik und Poliklinik, 
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Arch Otolaryngol—Vol 107, Jan 1981 


Prof Dr Ugo Fisch 


surgery in a group of 27 patients is 
presented. 


RATIONALE FOR SURGERY 
FOR BELL’S PALSY 


The surgical approach to Bell’s palsy 
is based on the assumption that (1) the 
facial nerve is compressed within the 
Fallopian canal, and (2) the release 
from compression improves the recov- 
ery of facial movements. 

Intraoperative evoked electromyog- 
raphy (IEEMG) has given objective 
evidence that the lesion producing 
Bell’s palsy lies within the Fallopian 
canal and is situated at the meatal 
foramen in 94% of the cases.' We eall 
the entrance of the Fallopian canal at 
the fundus of the internal auditory 
meatus the meatal foramen, analo- 
gous to the stylomastoid foramen. The 
loosely arranged intrameatal fibers of 
the facial nerve are physiologically 
constricted in the meatal foramen by 
a fibrous ligament (that may extend 
as far proximal as the transverse 
crest). This physiological “bottleneck” 
(Fig 1) measures an average diameter 
of 0.61 mm and is by far’ the narrow- 
est point of the entire Fallopian canal. 
The described anatomical situation 
explains why, in the presence of ede- 
ma, the facial nerve fibers (and their 
vessels) will most often be strangu- 
lated at the meatal foramen (Fig 2). 
The massive bulbous swelling of the 
meatal segment of the facial nerve 
occurring in severe cases of Bell’s pal- 
sy is a typical demonstration of the 
engorgement of the axonal flow (dam- 


ming), which, according to Weiss,’ is — 








always proximal to the point of patho- 


logical constriction of mature nerve 


fibers. , 


In the face of this situation, it is ae 
reasonable to assume that surgical © 


intervention, aimed at removing the- 


pathological compression of the nerve: 
fibers, will be beneficial to a patient. 
suffering from a severe degeneration 


of the facial nerve caused by Bell’s 


palsy. For a good result, however, it is 
essential that surgery be performed: 


before the endoneural tubules are. 


damaged irreversibly, so that abnor- 
mal regeneration of nerve fibers with 
resulting synkinesis is prevented. Ex- 
perimental work on cats‘ indicates 
that surgical decompression has to be 
performed within two weeks after 
compression to be effective. 


INDICATION FOR SURGERY ~ 
IN BELL'S PALSY 


In view of the previously mentioned : . 
principles, surgery for Bell’s palsy is 2 
indicated when (1) the chance of ai 


satisfactory spontaneous return of: 
facial function is reduced under an 
acceptable minimum, and (2) the 
majority of the endoneural tubes (not 
of the axons) are still intact. 

The electroneuronographic study of 
the spontaneous course of Bell’s pal- 
sy** indicates that the destiny of the 
facial nerve in Bell’s palsy is decided* 
within the first two to three weeks 
after onset of the palsy (acute phase 
of the disease). All patients Waving 
less than 90% maximal degeneration 
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of facial nerve fibers’ within three 
‘weeks of onset of .the palsy reach a 
satisfactory return of facial move- 
ments without any form of treatment. 
On the other hand, 50% of the patients 
with 95% to 100% maximal degenera- 
- tion within two weeks of onset of the 
palsy have a permanent unsatisfacto- 
ry recovery of facial function. This 
means that, as long as 10% of the 
facial nerve fibers remain conductive 
for electrically evoked nerve impulses, 
g- sufficient number of endoneural 
tubes remains intact and ensures 
proper regeneration of the degener- 
ated nerve fibers. As soon as the num- 
ber of neuropractic facial nerve fibers 
is reduced under 5%, too many endo- 
neural tubes have been damaged and 
a satisfactory return of facial function 
is prevented in 50% of the cases. 

In view of this situation, we have 
proposed immediate surgical decom- 
‘pression as soon as 90% of the facial 
nerve fibers have undergone degener- 
ation within two weeks after onset of 
Bell’s palsy.* The aim of surgery is to 
avoid further progression of degener- 
ation over the critical 95% limit. 
According to the spontaneous course 
of the disease, this progression occurs 
in nine of ten patients having reached 
a degeneration of 90% within two 
weeks of onset of the palsy. Therefore, 
the proposed indication leads to un- 
Necessary surgery—at maximum—in 
only one of ten patients. 





































SURGICAL TECHNIQUE 


_ To be effective, surgery should be aimed 
< at enlarging the segment of the facial 
_ canal in which the pathological constriction 
of the facial nerve fibers has taken place. 
- , Since the objective localization of the site 
of the lesion can only be obtained by 
_ IEEMG, we advocate the following surgical 
_ approach for Bell’s palsy. 

` < The first step is exposure of the meatal, 
- labyrinthine, and proximal tympanic seg- 
“ments of the facial nerve through the 
-mid-cranial fossa. Stimulation of the 
exposed facial nerve and localization of the 
lesion are obtained with IEEMG. If the 
lesion is situated—as it is in 94% of the 
_ €ases—at the meatal foramen, the epineu- 
` rium of the tympanic segment of the facial 
Herve as well as the periosteum of the 
~~ labyrinthine portion of the Fallopian canal 
and the meatal dural sac are incised, releas- 
ing the strangulated nerve fibers at the 
meatal foramen. A free muscle graft then 
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is placed over the internal auditory meatus. 
The tegmen tympani, which had to be 
opened to expose the proximal tympanic 
segment of the facial nerve, is recon- 
structed using a fragment of bone from the 
craniotomy flap. A negative suction drain- 
age is introduced,’ and the wound is closed 
in two layers. 

The second technique begins as de- 
scribed previously. If IEEMG indicates 
that the lesion—as it happens in 6% of the 
cases—is situated distal to the geniculate 
ganglion, the operation is continued by a 


Fibrous Ligament at Genu’- 
of Facial Nerve 





transmastoid approach. The meatal and 
tympanic segments of the facial nerve are 
exposed from the stylomastoid foramen to 
the area of superior decompression 
through a posterior tympanotomy ap- 
proach. The site of the lesion is determined 
by IEEMG and the epineurium incised. The 
wound is then closed in two layers. 

The intratemporal decompression of the 
facial nerve is a delicate surgical procedure 
that should be performed by surgeons spe- 
cially trained in microsurgery of the tem- 
poral bone. To avoid injury to the perineu- 


`” Greater Superficial 
Petrosal Nerve 


Basal Turn 


Fibrous Ligament at Meatal 
Foramen of Fallopian Canal 


Fig 1.—Physiological “bottleneck” at meatal foramen of Fallopian canal. Loosely 
arranged intrameatal fibers of facial nerve are constricted into narrowest point of 
Fallopian canal by fibrous ligament of variable length. V indicates vestibular nerve; 
F, facial nerve. 
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rium, which is the real metabolic barrier . 
surrounding the nerve fibers, special 
instruments such as neurectomy knives 
and scissors have to be used (Fig 3). 


RESULTS OF SURGERY 
FOR BELL’S PALSY 


Twenty-seven patients seen at the 
Ear, Nose, and Throat Department of 
the University Hospital of Zurich 
between January 1974 and December 
1977, with 90% or more maximal 
degeneration within the first four 
weeks after onset of the palsy, have 
been reviewed one to three years later 
by three physicians familiar with 
facial nerve problems. Fourteen pa- 
tients had been operated on according 
to the previously mentioned criteria 
(13 through the mid-cranial fossa and 
one [7.1%] through a combined mid- 


Labyrinthine 
Segme 


Meatal 
Segment 


cranial fossa and transmastoid ap- 
proach). The evaluating physicians 
were not aware of the amount of 
maximal degeneration of the facial 
nerve and of the treatment received 
by the individual patient. The follow- 
ing features were assessed at the time 
of examination: (1) subjective global 
evaluation, ie, patient’s assessment of 
percentage of return of facial move- 
ments, (2) objective global evaluation, 
ie, evaluator assessment of return of 
facial function, (8) detailed evaluation 
of facial symmetry, and (4) number 
and intensity of secondary defects. 
The detailed evaluation of facial 
symmetry and secondary defects was 
established by the evaluator on the 
basis of the formulary seen in Tables 1 
and 2. For each of the five positions of 
the face (at rest, wrinkling the fore- 
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nt , Foramen 
Tympanic Mastoid 


Segment 
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Fig 2.—Top, Normal average dimensions of Fallopian canal and intratemporal portion of 
facial nerve. Center, In presence of edema, facial nerve is constricted at meatal foramen. 
“Engorgement of axonal flow of nerve fibers produces damming of neuroplasm proximal 
to’ meatal foramen. Bottom, To be effective, surgery must relieve point of maximal 
constriction, situated at meatal foramen in 94% of cases. 
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head, closing the eyes [slight and 
tight], smiling, ahd whistling), the 
evaluator had four choices. 


0% Complete asymmetry as seen 

in complete absence of volunta- . : 
ry facial movements. T 
Poor symmetry (return of fa- 

cial motor function closer to 
complete asymmetry rather 
than to normal symmetry of 

the face). 

Fair symmetry (incomplete re~: 
turn of facial motor function e+- 
doser to complete symmetry 
rather than to complete asym- 
metry). 

100% Complete normal symmetry. 


A total of 100 points was divided 
among the different positions of the 
face according to the following key 
based on the importance of each single 
position. o 





10% 











No. of 

Points 
Face at rest 20 
Wrinkling forehead 10 
Closing eyes 30 
Smiling 30 
Whistling 10 ; 


This distribution of points diffe: 
from that proposed by Jongkees,* in so 
far as ten points were subtracted from | 
the evaluation of the face at rest and = 
given to the added position of whis- >- 
tling.® EE! 

The results obtained in the operated 
on and untreated patients were 
grouped according to the number of —__ 
days that had elapsed between the 
onset of the palsy and the maximal 
degeneration (untreated patients) or _ a 
the day of surgery. The statistical 
analysis of the results was made ie 
according to the Wilcoxon test. 


Patients Not Treated 


Two patients (Table 3) with a maxi- 
mal degeneration of 90% to 94% of the = 
facial nerve fibers within one to 14. 
days after onset of the palsy show _ 
scores of subjective global evaluation, 
objective global evaluation, and de= 
tailed evaluation of facial symmetry __ 
between 82.5% and 92.5% (average, ie, 
sum of subjective and objective global ©; 
evaluation and detailed evaluation of * | 
facial symmetry divided by three 
equals 86.6%). The corresponding fa- 
cial movements were considered sub- 
jectively and objectively as satisfacto- 
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| Tympanic Segment of Facial Nerve 


Basal Turn of Cochiea 


` i Labyrinthine Segment 
3 N of Facial Nerve 


Fig 3.—Decompression of tympanic, labyrinthine, and meatal segments of 
facial nerve through mid-cranial fossa in Bell’s palsy. A, Neurectomy knife 
incises epineurium in proximal tympanic segment of facial nerve. B, Perios- 
teum surrounding labyrinthine segment of facial nerve is incised with neurec- 
tomy scissors. C, Neurectomy knife opens meatal dura. D, Surgical site after 
decompression of tympanic, labyrinthine, and meatai segments of facial nerve. 
Maximal point of strangulation is visible at level of meatal foramen of Fallopian 
canal. 
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Table 1.—Detailed Evaluation 
of Facial Symmetry* 


Symmetry 
of Face Points 


At rest 








Wrinkling 
forehead 





Closing eyes 


Smiling 


Whistling 





*For each of five positions of face, evaluator 
had four choices. A total of 100 points was 
divided between different positions of face 
according to following key: face at rest, 20 
points; wrinkling forehead, 10: closing eyes, 30; 
smiling, 30; whistling, 10. Total points can be 
used to express facial symmetry in percent. 


ry (Fig 4). The patients declined any 
further need of active measures aimed 
at correcting the remaining deficien- 
cies. The mean values of subjective 
and objective global evaluations and 
detailed evaluation of facial symme- 
try of patients having reached 95% to 
100% maximal degeneration within 
one to 21 days after onset of palsy (ten 
patients) are not as good as in the 
previous group and reach, on the aver- 
age, 64% one to 14 days after onset of 
the palsy (Fig 5) and 63.8% 15 to 21 
days after onset of the palsy (Fig 6). 
The difference between the average 
recovery of facial movements in 
patients with 90% to 94% and 95% to 
100% degeneration, therefore, is at 
least 20% (P < .05). 

One patient having reached 99% 
maximal degeneration during the 
fourth week after onset of the palsy 
achieved a 93.3% average recovery of 
subjective and objective global move- 
ment and facial symmetry (Fig 7). 

In summary, the recovery of facial 
function in patients without treat- 
ment shows the following. (1) Patients 
with 90% to 94% maximal degenera- 
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tion within one to 14 days after onset 
of palsy reach, on the average, a satis- 
factory (86.6%) spontaneous return of 
facial movements. (2) Patients with 
95% to 100% maximal degeneration 
within the first three weeks after 
onset of the palsy reach, on the aver- 
age, unsatisfactory (64%) recovery of 
facial movements. (3) Patients with 
95% to 100% degeneration of the facial 
nerve fibers in the fourth week after 
onset of the palsy reach a satisfactory 
(93.3%) spontaneous return of facial 
function. 


Patients Treated Surgically 


Two patients operated on within 24 
hours when degeneration reached 90% 
to 94% one to 14 days after onset of 
the palsy had a satisfactory return of 
function (93.8% average return, Fig 8). 
If one assumes that the facial nerve 
fibers of these patients may have con- 
tinued to degenerate to 95% to 100% 
without timely performed decompres- 
sion, a significant improvement of the 


outcome of recovery of facial move- 
ments has been achieved (Table 4). If, 
on the other hand, one assumes that 
degeneration would have stopped any- 
way at the preoperative level, the out- 
come proves, at least, that surgical 
decompression had no adverse effect 
on regeneration (no significant differ- 
ence exists between patients who 
were operated on and those who were 
not [Table 5]). 

The mean values of objective recov- 


ery (objective global evaluation and 
detailed evaluation of facial symme- 
try) and average recovery (sum of 
subjective and objective global evalua- 
tion and detailed evaluation of facial 
symmetry divided by, three) ‘for 
patients operated on with 95% to 100% 
degeneration within one to 14 days 
after onset of the palsy are statistical- 
ly superior (P < .01) to those of the 
untreated group (Table 6, Fig: 9 
and 10). 


Table 2.-Secondary Defects 


Slight 
Epiphora 1 


No Treatment 


maeaea A ea, 


Patient/ 
Sex/ 
Age, yr 


Maximal 
Degeneration / 
Day, % 


90%-94% 
degeneration 
90/11 1/M/39 


93/14 2/F/36 
X 37.5 


95%-100% 
degeneration 
95/10 


96/8 
96/9 
96/11 


3/F/72 
4/M/37 
5/M/53 
6/F /32 

















Patient/ 
Degeneration, Sex/ 
sD %/Day of Surgery 


1 to 14 Days After Onset of Palsy (18 Patients) 


100 92/14 


93/13 








92.5 





Age, yr 


10/M/29 
11/M/34 
31.5 


75 12/M/2B 





60 13/M/32 
75 14/M/37 
60 15/M/30 








98/14 
99/10 
100/7 


7/M/54 
8/M/68 
9/F/25 
49 


90%-94% 
degeneration 
95/18 


98/15 
99/15 


19/F/55 
20/M/71 
21/M/37 





95%-100% 
degeneration 
99/28 


*§GE indicates subjective global evaluation; OGE, objective global evaluation, DEFS, detailed evaluation of facial symmetry; and SD, secondary 


defects. 
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27/M/40 90 90 





64 f 16/M/41 








72 17/M/55 
72 18/F/30 








97/16 





98/15 
98/16 
100/17 
100/18 








65 6 nos 
21 to 28 Days After Onset of Palsy (1 Patient) 


100 2 





36 


22/M/29 
23/M/47 
24/F/32 
25/F/48 














26/F/34 





38 
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Fig 4.—Facial movements in patient 1, 

**aged 39 years, two years after Bell's palsy 
on left side, with 90% maximal degenera- 
tion 11 days after onset. Evaluations: sub- 
jective global, 90; facial symmetry, 100; 
secondary defects, 2: subjective plus 
objective plus facial symmetry divided by 
three equals 93.3%. 


Fig 5.—Twenty months after Bell's palsy on 
right side in patient 7, aged 54 years. 
There was 98% maximal degeneration 14 
days after onset, Evaluations: subjective 
global, 50; objective global, 75; facial sym- 
metry, 64; secondary defects, 11; subjec- 
tive plus objective plus facial symmetry 
divided by three equals 63%. 


* . 
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Fig 7.—Facial movements 17 months after 
facial palsy on left side in patient 27, aged 
40 years. There was 99% maximai degen- 
eration 28 days after onset. Evaluations: 
subjective global, 90; objective global, 90; 
facial symmetry, 100; secondary defects, 
2; subjective plus objective plus facial 
symmetry divided by three equals 93.3%. 
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Fig 6.—Facial movements 27 months after 
Bell's palsy on left side in patient 19, aged 
55 years. There was 95% degeneration 18° 
days after onset. Evaluations: subjective 
global, 75; objective global, 25; facial sym- 
metry, 35; secondary defects, 9; subjective 
plus objective plus facial symmetry divided 
by three equals 45%. Note striking differ- 
ence between subjective (75%) and objec- 
tive (25%) global evaluation of facial move- 
ments. 
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No significant difference was found 
between subjective global evaluation 
and the number and intensity of sec- 
ondary defects with or without treat- 
ment. This was to be expected in view 
of the large yariations in the subjec- 


“tive evaluation of facial deficiencies 


(see also Fig 5, 6, and 11). For this 
reason I believe that the best overall 
measure of recovery is given by the 
sum of subjective and objective global 
eyaluations and detailed evaluation of 
facial symmetry divided by three. 
This latter figure includes the evalua- 
tion of the secondary defects but puts 
them in a correct perspective, since 
subjective and objective impressions 
are considered equally. 

Patients with 95% to 100% degener- 
ation operated on 15 to 21 days after 


-onset of the palsy do not show, on the 


average, better recovery of facial 
movements than the untreated equiv- 
alent group. However, there are two 
excellent average returns of facial 
movements (patient 22, 98.3%; patient 
24, 91.6% [Fig 11]) in the operated on 
group, whereas no similar figures are 
seen in the corresponding untreated 
patients. (This may indicate that 
larger numbers of patients are neces- 
sary to prove a significant improve- 
ment in results.) 

In summary, the results of surgery 
in Bell’s palsy show that (1) surgery 
performed when the facial nerve 
fibers have degenerated to 90% to 94% 
within one to two weeks after onset of 
the palsy does not harm the facial 
nerve and may, on the other hand, 
prevent further progression of the 
pathological condition, (2) surgery 


. performed when degeneration has 
reached 95% to 100% within one to 14 


days after onset of the palsy signifi- 
cantly improves the recovery of facial 
movements, and (3) surgery per- 
formed when degeneration has 
reached 95% to 100% during the third 
week after onset of the palsy does not 
improve the recovery of facial move- 
ments. 


Complications 


* The 13 operated on patients had an 
uneventful postoperative recovery 
with an average hospitalization of 
eight days. The follow-up audiometric 
examination demonstrated a high- 
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frequency drop of 40 dB at 8,000 Hz in 
one patient. 


COMMENT 


Results demonstrate that the prog- 
ress of microsurgical techniques per- 
mits safe exposure of the meatal, 
labyrinthine, and proximal tympanic 
segments of the facial nerve through 
the mid-cranial fossa. 

The statistical analysis of the one- 
to three-year follow-up evaluation of 
facial recovery in 27 patients having 
reached 90% to 100% degeneration of 
facial nerve fibers within one to four 
weeks after onset of the palsy shows 
the following: 

1. Patients having reached 90% to 
94% maximal degeneration or having 
been operated on with a degeneration 
of 90% to 94% within one to 14 days 
after onset of the palsy have, on the 
average, a Satisfactory return of 
facial movements (86.6% and 93.3%, 
respectively). 


2. Patients without treatment hav- 
ing reached 95% to 100% maximal 
degeneration within one to 21 days 
after onset of the palsy recover, on the 
average, only 64% of their original 
facial movements. 

3. Surgery performed within 24 
hours when degeneration has reached 
95% to 100% of the nerve fibers one to 
14 days after onset of the palsy 
improves the return of facial move- 
ments, on the average, from 64% to 
78.8% (P < .01). 

4. Surgery performed within 24 
hours when degeneration has reached 
95% to 100% of the nerve fibers 15 to 
21 days after onset of the palsy does 
not improve the return of facial func- 
tion. 

The conclusion to be drawn from 
these results is that, to obtain a satis- 
factory (80% to 100%) return of facial 
movements in all cases, surgical 
decompression should be performed 
within 24 hours when degeneration 


Table 4.—Results of Surgery in Presence 
of 90% to 94% Degeneration vs No Treatment* 


Treatment SGE, % OGE,% DEFS,% SD SGE+OGE+DEFS+3, % 


90% to 94% degeneration 
plus surgery (N = 2) 85 95 100 3 93.3 


95% to 100% maximal de- 
generation plus no treat- 


ment (N = 7) 60 63.5 
< .01 


P <.10 





68.2 7A 63.9 
<.01 <.05 < 05 


*95% to 100% maximal degeneration one to 14 days after onset of palsy. SGE indicates subjective 
global evaluation; OGE, objective global evaluation; DEFS, detailed evaluation of facial symmetry; SD, 


secondary defects. 


Table 5.—Results of Surgery vs No Treatment 
in Presence of 90% to 94% Degeneration* 


Treatment SGE, % OGE, % DEFS, % spb SGE+OGE+DEFS+3, % 
5 


None (N = 2) 8 82.5 
Surgery (N = 2) 85 95 


92.5 4.5 86.6 


100 3 93.3 





*Maximal degeneration within one to 14 days after onset of palsy. There was no significant 
difference between results obtained with or without surgery in presence of 90% to 94% or maximal 
degeneration, respectively, within one to 14 days after onset of Bell's paisy. SGE indicates subjective 
global evaluation; OGE, objective global evaluation; DEFS, detailed evaluation of facial symmetry; SD, 


secondary defects. 


Table 6.—Results of Surgery vs No Treatment 





in 14 Patients With 95% to 100% Degeneration* 


Treatment SGE, % OGE, % 
None (N = 7) 60 63.5 
Surgery (N = 7) 70.7 81.4 
P NS < 01 








DEFS, % sD SGE+OGE+DEFS+3, % 
68.2 7A 63.9 
84.3 5.8 78.8 
< 01 NS < .01 


*One to 14 days after onset of palsy. SGE indicates subjective global evaluation; OGE, objective 
global evaluation; detailed evaluation of facial symmetry; SD, secondary defects. 
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Fig 9.—Facial movements 24 months after 
facial palsy on left side of patient 13, aged 
32 years. There was decompression of 
facial nerve through mid-cranial fossa six 
days after onset, with 97% degeneration. 
Evaluations: subjective global, 75; objec- 
tive global, 75; facial symmetry, 69; sec- 
ondary defects, 5; subjective plus global 
plus facial symmetry divided by three 
equals 73%. 
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Fig 8.—Facial movements 18 months after 
facial palsy on right side in patient 11, 
aged 34 years. There was decompression’ 
of facial nerve through mid-cranial fossa 
13 days after onset, with 93% degenera- 
tion. Evaluations: subjective global, 80; 
objective global, 100; facial symmetry, 
100; secondary defects, 2; subjective plus 
global plus facial symmetry divided by 
three equals 93.3%. 
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Fig 10.—Facial movements 19 months 
after Bell's palsy on left side of patient 14, 
aged 37 years. Decompression of facial 
nerve through mid-cranial fossa occurred 
14 days after onset, with 97% degenera- 
tion. Evaluations: subjective global, 80; 
objective global, 100: facial symmetry, 
100; secondary defects, 3; subjective plus 
objective plus facial symmetry divided by 
three equals 93.3%. 





Fig 11.—Facial movements 17 months 
after facial palsy on left side of patient 24, 
aged 32 years. Decompression of facial 
nerve through mid-cranial fossa occurred 
15 days after onset, with 98% degenera- 
tion. Evaiuations: subjective global, 75; 
objective global, 100; facial symmetry, 
100; secondary defects, 1; subjective plus 
objective plus facial symmetry divided by 
three equals 91.5%. Note difference 
between subjective (75) and objective 
(100) evaluations. 
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Fig 12.—Electroneuronographic (EnoG) examination of patients with Bell's palsy first 
three. weeks after onset. Degeneration above broken line indicates good prognosis— 
patients can be investigated at longer intervals to day 21; degeneration under broken 
line, patients should be evaluated daily, because prognosis is uncertain and 90% to 94% 
level of degeneration could be reached quickly, rendering patients candidates for 
surgery. Ideally, immediate surgery should be performed when degeneration has 
teached 90% to 94% within three weeks after onset. 


(as measured by electroneuronogra- 
phy) reaches 90% to 94% within one to 
- 21 days after onset of the palsy. Fig- 


ure 12 shows how the proper selection 


of surgical candidates may be ob- 
tained. Of course the final decision for 
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or against surgery is made by the 
informed patient. 

Only two of the 13 untreated 
patients did not show degeneration 
over 94% within three weeks of onset 
of the palsy. This means that surgery 
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performed according to the given 
indication keeps the number of unnec- >. 
essary operations, ie, the number of ee 
surgical procedures performed. on pa- 
tients whose degeneration would not + _ 
progress further even without decom-_ 
pression, to an expected rate of two: 
(15.4%) of 13. 
My results have offered statistical 
evidence that properly indicated and 
timely surgery will be of benefit to _ 
the patients. The reasonable selection 
of surgical candidates can only be 
achieved by the quantitative assess- 
ment of the evolution of degeneration’ 
of the facial fibers, preferably using 
electroneuronography as soon- as th 
diagnosis of a facial paralysis is mad 
in Bell’s palsy. To wait. longer th 
two weeks without submitting 
patient to the electrical assessment 0 
facial nerve degeneration in the pre: 
ence of an idiopathic paralysis of th 
face will deprive the patient of 
possibility of avoiding a permanen 
unsatisfactory return of facial move- 
ments. 
H. Berchtold, Biostatistical Center, Medical 
Faculty, University of Zurich, Zurich, Switzer- 


land, performed the statistical analysis of the 
results. : 
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Systematic Approach to Correction 


of the Nasal Tip in Rhinoplasty 


© Surgical correction of the nasal tip is 
considered to be the most difficult compo- 
nent of rhinoplasty. We describe a sys- 
tematic method of analyzing and operat- 
ing on the tip, and discuss the anatomical 
factors that contribute to tip support. The 
“tripod” theory of tip projection, support, 
_and rotation is described and illustrated. 
Altering tip support and excising portions 
of the lower lateral cartilages have a 
decided effect on the tripod and the even- 
`. tual outcome of the nasal tip. We describe 
four categories of tip procedures, namely, 
complete strip, rim strip, lateral crural 
flap, and dome division. An attempt is 
made to provide the rhinoplasty surgeon 
with the different techniques from which 
to choose for each specific type of nasal 
tip deformity. 

(Arch Otolaryngol 107:12-16, 1981) 


..Jt has been said that he who can 

control the nasal tip can master 
rhinoplasty, since correction of the 
nasal tip is the most difficult aspect of 
- rhinoplasty. Each nasal tip presents a 
specific problem and must be handled 
individually, even though hump re- 
moval, osteotomies, and nasal-septal 
reconstruction may be performed in a 
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“routine” fashion. Thus, it is easier to 
alter the width and dorsum to match 
the tip than it is to conform the tip to 
the rest of the nose. We discuss four 
general classes of tip surgery and the 
dynamics involved in each, providing 
the rhinoplastie surgeon with a sys- 
tematic approach to correct the unaes- 
thetic tip. 

The incisions that are used in rhino- 
plasty are for exposure only, and do 
not dictate the type of procedure to be 
performed. The same incision may be 
used for several different tip proce- 
dures. The intercartilaginous or limen 
vestibuli incision is usually made in 
conjunction with a marginal incision 
for purposes of delivering and excis- 
ing parts of the lower lateral carti- 
lage. This cartilage excision may be 
accomplished also by a retrograde 
technique with use of only the limen 
vestibuli incision. 

The marginal incision, preferred 
over the rim incision by most sur- 
geons, is made in the vestibular skin 
along the caudal margin of the lower 
lateral cartilage. The rim incision is 
made along the alar rim, and does not 
parallel the caudal margin of the low- 
er lateral cartilage. This incision is 
rarely used by most surgeons because 
of the high-degree of alar notching 
and scarring that may occur. 

The intracartilaginous or cartilage- 
splitting incision may be performed in 
conjunction with an intercartilaginous 
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incision, although it is usually the only 
incision used to expose and excise 
portions of the lower lateral carti- 
lages. In making the intracartilagi- 
nous incision, the lower lateral carti- 
lages are transected at the same time 
that the vestibular skin is incised. This 
incision may be used to perform many 
different types of nasal tip procedures 
and is a technique for exposure, not an 
operation within itself. 

Septal incisions may be classified as 
either transfixion, hemitransfixion, or 
high septal transfixion. A transfixion 
incision is made at the caudal end of 
the septal cartilage through both sides 
of the membranous septum. A hemi- 
transfixion incision is made at the 
same location, but only one one side, 
leaving the membranous septum in- 
tact on the opposite side. A high septal 
transfixion incision transects the mu- 
cous membrane on both sides and 
incorporates a triangular segment of 
the caudal end of the septal cartilage 
at the same time. Since the attach- 
ment of the medial crural feet to the 
caudal edge of the septum contributes 
to tip support, these incisions may be 
used to produce a decrease in nasal tip 
projection, or tip support may be 
maintained if this attachment is pre- 
served. When the transfixion incision 
is carried past the attachment of the 
medial crura to the caudal edge of the 
septum, that aspect of tip support is 
interrupted bilaterally. A hemitrans- 
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fixion incision does the same, but only 
on one side, preserving support on the 
opposite side. The high septal trans- 
fixion incision does not alter tip sup- 
port because it does not interrupt 


“medial crural attachment to the septal 


cartilage. One can see then that caudal 
septal incisions, when properly plan- 
ned, can play-an integral part in con- 
trolling tip support. 

There are several anatomic factors 
that have a decided effect on the 
outcome of a rhinoplasty by interfer- 
ing with a surgeon’s technical ability 


“to accomplish his goals. The size of the 


nose, relative to the rest of the face, is 
important in trying to maintain pro- 
portional harmony as much as possi- 
ble: Skin texture and character are 
crucial factors, since it is the covering 
of the new framework that is sculp- 
tured during the rhinoplasty. Thick, 
oily skin may significantly alter the 
final result by not draping well over 
the new nasal skeleton. The size, 
shape, and symmetry of the lower 
lateral cartilages determine the ex- 
tent of nasal tip definition that may 


“be -attained. The length and strength 


of the medial crura play a major role 
in tip support, especially when they 
extend to the columellar base. When 
the medial crura reach only part way 
to the base of the columella, they do 
not play as big a role in tip support 
after a complete transfixion incision 
is carried past their attachment to the 
septum. During healing, the feet of 
the medial crura usually settle until 
they reach the columellar base, unless 
additional support is provided by 
using struts, plumping grafts, or per- 
manent sutures. 


ANATOMIC FACTORS THAT 
MAINTAIN TIP SUPPORT 


There are four main factors that 
contribute to nasal tip support (Fig 1): 
(1) the telescoping relationship of the 
upper and lower lateral cartilages; (2) 
the length, size, strength, and direc- 
tion of the lateral cerura; (3) the mem- 
branous attachment of the feet of the 
medial crura to the caudal margins of 
the nasal septum; and (4) the “liga- 
mentous attachment” of the anterior 
septal angle to the domes of the lower 
lateral cartilages. 

Removal of an excessive amount of 
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1. Telescoping Attachment of 
Upper and Lower Lateral 
Cartilages 


2. Length and Direction of 
Lateral Crura 


3. Medial Crural (Feet) Attachment 
to Caudal Nasal Septum 


4. “Ligamentous Attachment” of 
Superior Septal Angle to Domes 
of Lower Lateral Cartilages 


Medial Crural Attachment 
to Caudal Septum 


Fig 1.—Anatomic factors responsible for maintaining tip sup- 
port. 


Septal Angle 
Lateral Crura 
Medial Crural-Septal 
Attachment 


Fig 2.—Tripod concept of tip projection, support, and rotation. 


Effect of: 
1. Transfixion Incision 
2. Lowering Septal Angle 


S 


Results in: 
1. Loss of Tip Projection 
2. Tip Ptosis 
3. Decrease in Nasolabial Angle 


Fig 3.—Tripod concept demonstrating effect of transfixion incision. 
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Results in: 














Fig 4.—Tripod conce 
of lateral crura. 


Results in: 






2. Rotating Tip 












_ the cephalic portion of the lateral cru- 
_ra.interrupts the telescoping relation- 
Ship of the lower lateral cartilages. 
The length and direction of the lateral 
crura usually produce a torque that 
pushes the tip of the nose away from 
_the pyriform aperture. The way the 
, different septal incisions will main- 
tain or alter tip support has already 
- heen discussed. All of these incisions 
„ “and excisions may be used to great 
_» advantage by the surgeon to produce 
the planned change and at the same 
time avoid unwanted sequelae. 
kd 


` ` 


1. Reduction of Tip Projection 
2. Restricts Tip Ptosis 


pt demonstrating effect of transfixion incision and shortening 


1, Maintaining Tip Support 


3. Increasing Nasolabial Angle 


_ | Fig 5.—Tripod concept demonstrating effect of limited or no transfixion incision, 
aye -Shortening of lateral crura, as well as supporting of medial crura. 


14 *Arch Otolaryngol—Voi 107, Jan 1981 . 









Effect of: 
1. Transfixion Incision 
| 2. Lowering Septal Angle 







3. Shortening Lateral Crura 




















Effect of: 
1. Limited or No Transfixion Incision 
2. Lowering Septal Angle 

3. Shortening Lateral Crura 

4. Supporting Medial Crura 

a. Strut 

b. Plumping Grafts 

c. Permanent Sutures 






















TRIPOD CONCEPT OF TIP 
PROJECTION, SUPPORT, 
AND ROTATION 
A thorough understanding of the 
tripod concept of tip projection, sup- 
port, and rotation allows one to cate- 
gorize the factors that may be altered 
in order to control the tip. According 
to the “tripod theory,” originally 
described by Anderson,’ the right and 
the left crura are two legs of the 
tripod and the two medial crura 
together represent the third leg. Ana- - 
tomically, the lateral crura are longer 





than the medial crura. The medial 
crural “leg” is supported by being 
attached to the superior and inferior 
ends of the nasal septum (Fig 2). 

With the tripod concept in mind, 
note in Fig 3 that the effect of a 
transfixion incision and lowering of 
the anterior septal angle is a loss of tip 
projection, tip ptosis, and the produc- 
tion of a more acute nasolabial 
angle. 

If, in addition to a transfixion inci- 
sion, the lateral crura are shortened, 
the effect is a reduction of tip projec- 
tion and, at the same time, restriction 
of tip ptosis (Fig 4). The effect is that 
of converting a taller tripod to a short- 
er one, with the net effect of reducing 
tip projection. In order to further 
demonstrate the effect of various inci- 
sions and excisions on the tripod con- 
cept, we will now use a limited trans- 
fixion incision along with shortening 
of the lateral crura. As shown in Fig 5, 
this maintains tip support and allows 
rotation of the tip, thereby increasing 
the nasolabial angle (making it more 
obtuse). The medial crura may be sup- 
ported to ensure these changes by 
using a cartilaginous columellar strut, 
plumping grafts, or permanent buried 
septocolumellar sutures.? 


CATEGORIES 
OF TIP PROCEDURES 


The procedures performed on the 
lower lateral cartilages may be cate- 
gorized into four major techniques of 
tip correction, namely, complete strip, 
rim strip, lateral crural flap? and 
“dome division,” the terms referring 
to the amount and pattern of lower 
lateral cartilage excision. Following is 
a discussion of each general category 
with its advantages and disadvan- 
tages. 


Complete Strip 


The complete strip procedure is 
used when the inferior margin of the 
lower lateral cartilage is left intact 
from the feet of the medial crura to 
the pyriform aperture (Fig 6). This 
technique helps maintain tip support 
by impeding upward rotation of the 
tip and preventing alar notching or 
retraction. A disadvantage is possible 
flaring of the nostril resulting from 
any tip rotation. 
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Definition: The Caudal or Inferior Margin of the 
Lower Lateral Cartilage is Intact 


From the Foot of the Medial Crus 
to the Pyriform Aperture 


Variations of Excisions 


Advantages 


1. Maintains Tip. Projection 
2. Impedes Upward Rotation of Tip 
3. Prevents Retraction or Notching of Alae 


Disadvantages 


1. Flaring of Nostrils May Result From 
Any Rotation of the Tip 


Fig 6.—Variations of complete strip technique. 


Definition: Rim Strip Procedure Leaving a Triangular 
Portion of Lateral Crura at the Pyriform Aperture 


LD 
0) 


Advantages 


1. Allows for Maximum Tip Rotation 

2. Prevents Retraction of Alar Margin 

3, Prevents Pinching of Lateral Supra-alar Area 
in Thin-Skinned Patients 


Disadvantages 


1. Limits Supra-alar Definition of Tip 
in Thick-Skinned Patients 


Fig 8.—Cartilage excision in lateral crural flap tech- 
nique. i 
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Definition: The Anterior Border of the Lower Lateral Cartilage 
Has Been Interrupted Lateral to the Dome and 
Proximal to the Pyriform Aperture 


Variations of Excisions 


Advantages 


1. Provides Maximum. Tip Rotation 
2. Allows Greater Supra-alar Definition 
in Thick-Skinned Individuals 


Disadvantages 


1. Loss of Tip Support 

2. Pinching of Lateral Supra-alar Region 
in Thin-Skinned Patients 

3. Retraction or Pinching of Alar Margin 
in Thin-Skinned Patients 

4. Accentuation of Nostril Flaring 


Fig 7.—Variations of rim strip technique. 


Definition: Complete Interruption of the Continuity of the 
Lower Lateral Cartilage at or Near Its Dome 


Q 


1. Increase or Decrease Projection of Lobule of the Tip- 
2. Narrowing of Tip in Thick-Skinned Patients 
3. Correction of Asymmetrical Tip 


Advantages 


Disadvantages 


1. Resulting Deformities of Tip, Especially 
in Thin-Skinned Patients 


Fig 9.—Dome division technique. Examples of this tech- 
nique can be found in articles by Goidman,* Lipsett,* 
Brown and McDowell,’ and Anderson.’ 
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Rim Strip 
The rim strip procedure is used 
when the inferior border of the lower 
lateral cartilage has been interrupted 
lateral to the dome and proximal to 
the’ pyriforn aperture (Fig 7). This 


` allows maximum tip rotation and 


greater supratip definition in thick- 
skinned individuals, since the bulk of 
the cartilage has been removed in this 
area. The disadvantages are loss of tip 
support, “pinching” of the lateral 
supra-alar region in very thin-skinned 
individuals, and accentuation of nos- 
tril flaring. 


Lateral Crural Flap 


The lateral crural flap procedure is 
similar to the rim strip, except that a 
portion of the lateral crus is preserved 
at the pyriform aperture (Fig 8). It 
allows maximum tip rotation but, 
unlike the rim strip technique, it pre- 
vents retraction of the alar margin 
and pinching of the lateral supra-alar 
region in thin-skinned individuals 
during healing. The primary draw- 
back is that it tends to limit supra-alar 
definition in thick-skinned individu- 
als. In reality, when a rim strip tech- 
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nique is attempted, one probably 
accomplishes a lateral crural flap, 
unless a conscious effort is made to 
excise all of the lateral crus between 
transection of the cartilage and the 
pyriform aperture. 


Dome Division 


The dome division is a complete 
interruption of the continuity of the 
lower lateral cartilage at or near the 
dome, examples of this being the pro- 
cedures described by Goldman,' Lip- 
sett, Brown and McDowell: Ander- 
son,’ Safian, and others (Fig 9). These 
techniques allow for increased or 
decreased projection of the lobular tip 
and narrowing of the tip in thick- 
skinned individuals. They also may be 
used to help correct asymmetric tips. 
The major disadvantages are the 
resulting deformities and asymme- 
tries of the tip that may be apparent 
in thin-skinned individuals. 

Since rhinoplasty is an extremely 
complex operation, it is easy for a 
beginner to become discouraged by 
the amount of material and principles 
to be understood. Rather than follow a 
standard technique, or perform every 
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rhinoplasty as he was taught by his 
mentor, it is better to alter the tech- 
nique to fit each case, since two noses 
are rarely alike. 


COMMENT 


This article has attempted to simpli- 
fy the understanding of surgical tech- 
niques performed on the nasal tip 
during rhinoplasty so the surgeon 
may have categories from which to 
select the technique appropriate for 
each case. Every tip cannot be ade- 
quately corrected by the same proce- 
dure. If the tripod concept of tip rota- 
tion, projection, and support is well 
understood, one is able, after properly 
analyzing the nose, to predict better 
what may happen to the nose on the 
operating table and during the heal- 
ing process. 

Diagnosis precedes treatment; thus, 
proper analysis of the anatomic fac- 
tors involved in producing the tip 
deformity to be corrected, followed by 
a systematic approach to the correc- 
tion, will give the surgeon more men- 
tal dexterity and a better surgical 
“batting average.” 
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Free Compound Groin Flap Reconstruction 


of Anterior Mandibular Defect 


William R. Panje, MD 


è The free compound groin flap has 
been used to reconstruct anterior mandib- 
ular defects in four patients. The bone 
grafts have remained viable despite being 
placed in irradiated and contaminated 
fields. Partial intraoral exposure of two of 
the bone grafts did not interfere with their 
viability. Positive technetium Tc 99m 
pyrophosphate scanning, histology, and 
tetracycline labeling of the bony part of 
the composite flap indicate the mainte- 
nance of osseous viability without a tran- 
sitory substitution phase for bone remod- 
eling as seen in conventional bone grafts. 
Bone viability as it relates to blood supply 
of the free osteocutaneous groin flap is 
discussed. 

(Arch Otolaryngol 107:17-22, 1981) 


ne of the more difficult areas to 

deal with in craniofacial surgery 
is that of anterior mandibular recon- 
struction. Loss of anterior mandibular 
continuity frequently leads to severe 
functional and cosmetic deformities. 
Multiple staged procedures are fre- 
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quently needed to achieve successful 
reconstruction in this area. Conven- 
tional methods used in mandibular 
replacement emphasize the impor- 
tance of restoring recipient bed vascu- 
larity, autogenous bone graft with a 
preponderance of cancellous bone, and 
rigid immobility. 

Microsurgical reconstruction of the 
head and neck has recently become a 
reality. Free flaps harvested from the 
groin and foot have been used to 
successfully reconstruct, in one stage, 
oral cavity and pharyngeal defects 
after cancer ablation.’ Free gastroin- 
testinal tract grafts have been used to 
reconstruct the hypopharynx and cer- 
vical esophagus.’ These free tissue 
transfers have met with good success 
despite frequent placement in an irra- 
diated and contaminated area. The 
inclusion of bone with a skin flap 
seems to be. the natural extension of 
free flap reconstruction for repairing 
composite mandibular defects. Free 
flap advantages, such as decreased 
hospital stay, avoidance of multiple 
procedures, and lack of regional cos- 
metic deformity, should apply to the 
free compound flap containing bone 
and cutaneous tissue. 

The purpose of this article is to 
present initial observations in the 
microsurgical reconstruction of ante- 
rior mandibular defects by using a 
free osteocutaneous groin flap. Tech- 


nical aspects of the procedure will be o 


given. Preliminary assessment of via- 
bility in the immediately vascularized i 
bone graft will be examined on the 
basis of both direct and indirect 
tests. 


COMPOUND GROIN FLAP 











The free groin flap is usually based on: 


the superficial circumflex 
(SCIA) and vein (SCIV). The usual course 
of the SCIA is to run within a few centi- 
meters and inferior to the iliac crest. The. 
principal blood supply of this direct cuta- 
neous artery is to the skin. However, a. 
larger collateral network of blood vessels 
exists around the anterior iliac spine and 


the SCIA is apparently included in this. 


network. 
The principal nutrient arterial blood 
supply to the upper part of the ilium is via 


iliac artery =) 


the iliac branch of the iliolumbar artery.) +." 


Numerous accessory nutrient blood vessels 
also perforate the ilium (Fig 1).‘ The pres- 
ence of a network of collateral vessels” 
within this region, with the broad attach- 
ment of a number of larger muscles to the 
ilium, and an epiphysial ossification center- 
along the iliac crest probably account for 
the unusually large number of accessory 
nutrient blood vessels. The lateral femoral 
circumflex, the deep iliac, the SCIA, and 
occasionally the inferior epigastric seem to 
contribute blood supply to the ilium. Pre- 
serving a 2-cm cuff of tensor fasciae lata,” 
gluteus, and sartorius muscle at the time of 
removal of the iliac crest provides for 
retention of accessory nutrient perforators 


and periosteal blood supply to the ilium. 
e 
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The vascular pedicle can be any of the 
already-named collateral blood vessels of 


_ this region. However, when using the SCIA 


and/or epigastric artery as the donor vas- 
cular pedicle, the skin must not be lifted 
from the crest or the cuff of retained 
musculature since blood supply to the bone 
will occur via backflow and collateraliza- 
tion through the muscular attachment to 
the ilium. 

The SCIA vascular pedicle to the osteo- 
cutaneous groin flap is found by a medial 


dissection over the femoral artery and 
vein. Usually the SCIV is encountered 
crossing the femoral artery. The SCIV 
usually branches from the superficial 
inferior epigastric vein. Finding the epi- 
gastric vein over the lower part of the 
abdomen and dissecting it caudally will 
allow one to easily identify and preserve 
the SCIV. 

The SCIA origin is usually found 2 to 3 
em below the inguinal ligament as a branch 
of the femoral artery. Once the vascular 


Fig 1.—External ilium demonstrating accessory nutrient channels located just inferior to 


rim of iliac crest. Arrow points to principal nutrient channel. 


Superficial Circumflex Vein and Artery 


Sartorius 


Femoral Artery 


Cut Edge of 
Tensor Latae 





Fig 2.—Illustration of compound groin flap reflected from ilium. 
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pedicle has been identified and dissected to 
the anterior iliac spine, the compound graft 
is removed from the pelvis (Fig 2). Shaping 
of the bone should be done while the vascu- 
lar pedicle remains intact. The use of ster- 
ile roentgenographic sheeting or sponge 
aids in making a template of the defect to 
be filled. As in free-flap methodology, the 
recipient vessels and graft bed should be 
readied to its fullest before separating the 
donor graft. 

The lateral femoral circumflex (LFC) 
artery and vein have also been used as the 
principal vascular pedicle for a compound 
flap that incorporates the iliac crest.’ This 
vessel provides a major blood supply to the 
tensor fasciae lata (TFL) muscle and its 
overlying skin. Again, a number of accesso- 
ry nutrient perforators are seen to enter 
the ilium at the site of attachment of the 
TFL. The advantage of using the LFC is 
that the vascular pedicle can be 8 to 10 em 
long with vessel diameters of 2 to 3 mm. 
The dissection is more tedious than SCIA 
delivery. One must avoid the femoral nerve 
and also dissect the vessel from underneath 
the rectus femoris. The LFC origin is at the 
profundus and thus necessitates a more 
deep dissection of the femoral triangle 
than encountered for finding the SCIA. 
The cutaneous part of this flap is supplied 
by musculocutaneous blood vessels that 
perforate the TFL. Thus, the cutaneous 
area is limited by the amount of muscle 
removed, 





Fig 3.—Postoperative angle-to-angle man- 
dibulectomy and floor-of-mouth resection 
after preoperative irradiation. Note oral 
cutaneous fistula and temporary anterior 
cervical tongue flap. 
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The superior iliac spine and distal ingui- 
nal ligament have been removed during 
composite flap elevation without substan- 
tial sequelae to the patient. After iliac bone 
removal, coaptation of all remaining mus- 
culature with No. 0 and No. 2-0 chromic 
suture should be done carefully to avoid 
entrance into the peritoneal cavity or cut- 
ting a piece of bowel. Large-bore suction 
drainage is used. The leg is flexed on two to 
three pillows for four to six days postoper- 
atively. All patients have their legs 
wrapped with elastic bandages or wear 
elastic support hosiery postoperatively to 
avoid possible deep-vein thrombosis. 


RECIPIENT SITE 


As with any reconstructive technique 
used in oncological surgery, the cancer if 
resectable should be removed without com- 
promise (Fig 3 to 9). Once the neoplasm has 
been ablated, then full assessment of the 
defect can be made. Crucial to the use of 
the compound groin flap is the presence of 
suitable recipient vessels for microvascular 
anastomosis. Once the vessels are found 
and readied, then and only then should the 
flap be detached from the donor site. 

The osteocutaneous groin flap once 
detached is transferred to the recipient site 
and oriented to the defect to be recon- 
structed. The microvascular anastomosis is 
then completed and flap viability assessed 
by dermal and medullary blood flow. Fluo- 
rescein dye perfusion is done to confirm 
blood supply to all parts of the compound 
flap (Fig 10). The bone is then attached to 
the mandibular fragments. Several meth- 
ods of bone fixation have been used with 
varying degrees of success. Bone wax is 








Fig 5.—Illustration of compound flap being 
placed into recipient site. 
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used to retard bleeding from the can- 
cellous part of the ilium. Suction drain- 
age and prophylactic antibiotics are also 
used. 


TECHNICAL PROBLEMS 


Several technical difficulties have been 
encountered in using the free osteocuta- 
neous groin flap as opposed to a free skin 
flap. These have principally dealt with 
bone contouring and immobilization. Ini- 
tially, saw kerfs were placed at the cut 





margins of the iliac crest.” This technique 
did allow for bending-of the crest but may 
have been responsible for vascular com- s. 
promise to part of the transplanted bone in 
the case of one patient. Saw kerfs are now 
avoided. The iliac crest forms a natyral 
“chin” at the erest’s tubercle on the antero- 
lateral ilium.’ This flare usually oceurs in 
proximity to attachment of the tensor fas- 
ciae lata and gluteus medius muscles. This 
area is now used with the tubercle forming 
the mentum. 





Fig 4.—Osteocutaneous groin flap to be transferred to anterior neck fistula site. Note iliac 
defect as well as incorporation of upper part of tensor fasciae lata muscle into reflected 
graft. 





Fig 6.—Early postoperative period. 





Fig 7.-Four months postoperative: flap 
will need debulking. 
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Bone immobilization, a sine qua non in 
mandibular grafting, has been somewhat 


of a problem. Initially wiring was only 


used. Adequate fixation was not achieved 
with this method alone. Use of an external 
biphase appliance offered added support 
but allowed easy access for wound contam- 
ination, especially when suction drainage 
was used. A cobalt-chromium alloy (Vital- 
lium) tray was used in one case. The tray 
interfered with the use of the skin part of 
the flap in covering the anterior aspect of 
the neck. The skin was discarded because 
of lack of fluorescein perfusion. The bone 
part of the flap appeared viable and was 
retained. A myocutaneous trapezius flap 
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was used for external coverage. 

Compression plate fixation as popular- 
ized in the early 1950s by Conley* has been 
successfully used by Daniel in free osteo- 
cutaneous flap reconstruction of the man- 
dible. However, graft positioning can be 
difficult if one is to avoid vascular trunk 
compression by the plates. Most recently, 
Steinmann pin placement and basket wir- 
ing of the graft to the mandibular frag- 
ments has been the easiest method to use 
without vascular compromise. 


CLINICAL CASES 


Four patients have had free compound 
flap reconstruction of the mandible (Ta- 


Fig 9.—Technetium Tc 99m py- 
rophosphate bone scan demon- 
strating positive uptake at one 
week after operation. Top left, 
Anterior view; top right, right 
view; and bottom, left view. 





ble). All patients have had total anterior 
mandibulectomies. Two of the four had 
compound flaps with skin, whereas the 
others had only bone and muscle flaps. Two 
of the four had preoperative irradiation. 
Two underwent reconstruction immediate- 
ly, whereas two had two stages. Three of 
the four remain alive. One patient died of 
hepatic failure six weeks postoperatively. 
The longest follow-up has been seven 
months. All of the eases have been success- 
ful to date in that the patients can eat and 
drink, speak intelligibly, and have reason- 
able appearances. Partial exposure of the 
revascularized bone graft in two cases 
healed uneventfully after minima! debride- 
ment. 


BONE VIABILITY 


At the end of the 19th century, there 
were two main theories concerning the 
fate of transplanted bone. Ollier believed 
most of the autogenous bone graft sur- 
vived after transplantation and that the 
periosteum was the most important part of 
the graft.” Barth, conversely, believed the 
transplanted bone graft became necrotic 
and that new bone formed from cells of the 
recipient bed.” 

In the early 1900s, Axhausen"! proposed 
that some cells of the transplanted bone 
survived, with the rest of the graft 
undergoing resorption and replacement. 
Most investigators have supported this 
theory.” 

What is crucial to the survival of the 
osteogenic cells of the bone graft seems to 
be related to the amount and rate of revas- 
cularization. This is directly evidenced 
from the replacement of cancellous or par- 
ticulate grafts with new bone much faster 


Patient Lesion 
1 T4NOMO; epidermoid carcin 
floor of mouth 
2 T4NOMO; epidermoid carcin 
floor of mouth 
3 T3N1MO; epidermoid carcinc 
floor of mouth 
+ 
4 T4N1MO; epidermoid carcing 


floor of mouth 
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than the replacement of cortical grafts, 
possibly due to a faster and more profuse 
vascularization." Likewise, autogenous 
bone grafts seem to be superior to other 
types of bone grafts because of the survival 
of some grafts cells, more rapid vasculari- 
zation, and the higher potential to induce 
osteogenesis." 

To provide more vascularity to a bone 
graft, surgeons such as Blair,” Snyder et 
al,"° and Conley” included a vascular con- 
duit of skin and muscle to an attached piece 
of bone. Variability in bone graft success 
of these ingeniously designed flaps 
prompted Conley et al to reexamine ten 
of their patients by microscopic analyses of 
recovered portions of the bone grafts and 
in vivo bone scanning. Noteworthy from 
this investigation was the wide spectrum 
of bone changes after transfer and the 
conclusion that the balance and proportion 
of these changes were dependent on the 
volume and distribution of direct nourish- 
ment. The findings of Conley et al, ques- 
tioned by some authors, are interesting in 
that skeletal grafts did poorly when sup- 
ported only by a periosteal blood supply 
provided through the muscle-skin attach- 
ment to the bone. Experimental work done 
by Brookes and Rhinelander has concluded 
that periosteal blood supply provides nutri- 
tion to only the outer one third of the 
cortical bone’s cortex.?°?! The endosteum, 
the inner two thirds of the cortex, and the 
medulla are chiefly supplied by nutrient 
artery blood supply and to some extent by 
epiphysial-metaphysial circulation. Thus, it 
would seem that nutrient and periosteal 
blood supply are required for normal bone 
growth and maintenance. 

The revascularized composite graft as 
described herein would seem to fulfill the 


Skin Flap 


Muscle 


Periosteum ~# 


Medulla 


Periosteum™ 


Underside of 


Bone 


Iliac Crest 





Fig 10.—Fluorescein dye test showing perfusion of compound groin flap’s skin, 
subcutaneous tissue, periosteum, and medulla, intraoperative; top, actual, and bottom, 


illustration 


Anterior Mandibulectomy 


Surgical 
Treatment 
Angle-to-angle mandibu- 

lectomy; controlled fis- 
tula; preoperative irra- 
diation 
Midbody-to-midbody 

mandibulectomy and 
radical neck dissec- 
tion; preoperative irra- 
diation 


Graft 
Skin and bone 


Skin and bone 


Removal of necrotic del- Bone 
topectoral flap; angle- 
to-angle mandibu- 
lectomy 

Mental foramen to oppo- Bone 


site angle and radical 
neck dissection 


Arch Otolaryngol—Vol 107, Jan 1981 


Technetium 
Tc 99m 
Pyrophosphate 
Bone Scan 


Positive at 1 wk 
and 3 mo 


Positive at 1 wk 


Positive at 1 wk 


Positive at 1 wk 


Labeling 
Tetracycline 


Positive at 1 and 
4mo 


Positive at 1 mo 


46% 


Functional 
Yes 


Yes 


Yes 


Yes 


Complications 
Decreased blood flow 
proximal to saw kerf 
at 1 wk; normal flow 
at 1 mo 
Partial loss of intra- 
oral flap 


Groin skin discarded 
at operation; failure 
to demonstrate per- 
fusion of skin; myo- 
cutaneous trapezius 
flap to close skin 
defect 


None 
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Follow-up 


Alive and well at 7 
mo 


Died at 6 wk of 
hepatic failure 


Alive and well at 3 
mo 


Alive and well at 4 
wk . 











. 
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basic circulatory requirements for retained 
bone viability. Although the main nutrient 
artery to the ilium is not usually included 
in the composite graft, a number of acces- 
sory nutrient channels along the epiphysial 
growth plates and a dense periosteal cover- 
ing provide the bone’s blood supply. 
` Previous work by Taylor and Watson” 
and Daniel” has demonstrated that the 
SCIA supplies musculoperiosteal circula- 
tion as well as the direet periosteal and 
cutaneous branches to the anterior seg- 
ment of the iliac crest. Human use of the 
ffe osteocutaneous groin flap has been 
reported by Taylor and Watson in two 
cases of mandibular replacement. All of the 
grafts exhibited bony union by roentgeno- 
gram and stability on use of the recon- 
structed part. Bone scanning with techne- 
tium Te 99m pyrophosphate was positive in 
all of the cases of Daniel. Uptake of tech- 
netium Te 99m pyrophosphate by bone 
apparently demonstrates integrity of bone 
blood flow and osteoblastic activity.’ 
Tetracycline labeling, a method assumed to 
indicate osteocyte viability as evidenced by 
fluorescence of newly mineralized areas,“ 
was used in the cases of Daniel at one 
month in one patient and at six months in 
two patients. No labeling appeared at one 
month, but both demonstrated fluorescent 
- banding at six months. The lack of tetracy- 
cline incorporation at one month but incor- 
poration at six months suggests the possi- 
bility of a nonviable bone that is replaced 
by substitution. Of course, timing and 
-duration of tetracycline administration, as 
well as cyclic phase time differences in 
bone formation and bone-processing tech- 
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niques, could all give rise to negative label- 
ing results.” 

In the present study, roentgenographic 
evidence of bony union has been demon- 
strated in only one patient to date. All have 
shown technetium Te 99m pyrophosphate 
bone scans. Hematoxylin-eosin histologic 
examination of bone biopsy specimens 
from all of the patients has demonstrated 
osteoid formation and the presence of 
osteoblastic cells. Early tetracycline label- 
ing (one month) has been demonstrated in 
two patients. Labeling was positive at four 
months in one of these patients. 


COMMENT 


The free osteocutaneous groin flap 
may offer a viable alternative in man- 
dibular reconstruction, especially af- 
ter large soft-tissue and bone loss in 
the irradiated patient. The present 
study is decidedly small. By closely 
examining our and other investiga- 
tors’ results, both at the graft and 
patient levels over a period of time, we 
hope a justifiable conclusion can be 
reached. 

The principal problems encountered 
with free osteocutaneous flap mandib- 
ular reconstruction have centered 
around graft contouring and immobil- 
ization. Preoperative assessment of 
the amount of mandible to be 
removed, the direction of the bend 
needed, placement of the vascular 
pedicle with regard to recipient ves- 
sels and how the bone will be fastened 
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Pectoralis Major Myocutaneous Island 
Flap in Head and Neck Surgery 


Analysis of Complications in 42 Cases 


Hugh F. Biller, MD; Se-Min Baek, MD; William Lawson, MD; Yosef P. Krespi, MD; Stanley M. Blaugrund, MD 


e The pectoralis myocutaneous island 
tlap was used for head and neck recon- 
struction in 42 patients. Major necrosis 
did not occur in any case, and minor 

“necrosis was present in three of the cases 
(7%). The advantages of this flap over 
other myocutaneous flaps and cutaneous 
pedicle flaps are delineated. 

(Arch Otolaryngol 107:23-26, 1981) 


he cutaneous component of a 
myocutaneous flap derives its 
blood supply from the underlying 
muscle. The muscle, when rotated, can 
therefore carry with it an island of 
skin that can be used for various 
reconstructive procedures. McCraw et 
al reported 13 independent myocuta- 
neous “territories” that were used in 
161 reconstructive procedures. The 
territories used for head and neck 
reconstruction were limited to the 
sternomastoid and trapezius muscles. 
Quillen et al’ used the latissimus dorsi 
island myocutaneous flap for recon- 
struction of the head and neck area. 
The first published report of the use 
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of a pectoralis myocutaneous flap in 
head and neck surgery was that of 
Ariyan,* in which he successfully used 
a pedicled myocutaneous flap in two 
cases and an island myocutaneous flap 
in two eases. Baek and co-workers’ 
independently developed an operative 
technique for the use of a pectoralis 
major myocutaneous island flap that 
differed from Ariyan’s approach. 
These authors, after cadaver dissec- 
tion, defined the vascular territory, 
indicated the extent of skin that was 
to be transferred, and noted that a 
compound flap that included the rib 
was feasible. Four of a series of 26 
cases were presented to demonstrate 
the versatility of this flap in head and 
neck reconstruction. 

This communication describes our 
experience in the use of this flap in 42 
cases. The anatomy and the cadaver 
dissections have been previously de- 
seribed.‘ 


SUBJECTS AND MATERIAL 


The pectoralis major myocutaneous is- 
land flap was used for head and neek 
reconstruction in 42 patients admitted to 
the otolaryngology services of the Mount 
Sinai Hospital and the Bronx Veterans 
Administration Hospital from April 1978 
to February 1979. The flaps were elevated 
and rotated primarily in all cases. Recon- 
struction was done on 41 patients following 
extirpative surgery for cancer. The myocu- 


Pee 





taneous flap was used in one patient for 
reconstruction of the esophagus following 
resection of a benign cervical esophageal. 
stricture. 

The ages of the patients ranged from 26 
to 93 years (Table 1). There were 37 men 
and five women. Radiation therapy had 
proved unbeneficial in 22 patients, and two. 
patients had received preoperative radio- 
therapy. The tumor origin in the 41 
patients treated for cancer and the areas 
resurfaced by the myocutaneous flap are 
depicted in Table 1. Thirty-one flaps were: 
used to resurface intraoral defects. Four of | 
these flaps included the underlying sixth — 
rib for mandibular replacement. In four... | 
patients tumor excision required resection 
of the overlying cheek, chin, or upper neck. 
skin. In these cases, incision of the cuta- 
neous portion of the flap allowed coverage 
of both the intraoral and skin defects. 

The dimensions of the cutaneous portion = 
of the flap ranged from 100 to 300 sy em; 
with the majority measuring 100 to 200 sq” 
em (Table 1). 
















FLAP DESIGN AND 
OPERATIVE TECHNIQUE 


The pectoralis major myoeutaneous flap a 
includes the entire pectoralis major musde, = 
except for the clavicular fibers. Though the .« 
overlying skin island usually measures 100.0 
to 200 sq em, it may inelude almost tha. + 
entire hemichest wall, from the midline — 
medially to the anterior axillary line later- | 
ally and from the clavicle superiorly to the <- 
costal margin inferiorly. The axis of the : 
flap is the midclaviele, and the are is such. 


ga 


Pectoralis Major Flap—Biller et al ee 
. $ > Py 


4 








Table 1.—Data in 42 Cases of 


Pectoralis Major Myocutaneous Island Flap 


Variable 





Patient age, yr 
. <40 


Tumor origin* 
Tonsil 


Floor of mouth 

Tongue 

Pyriform sinus and cervical esophagus 
Stomal recurrence 

Basal cell syndrome 


Area resurfaced 
Cutaneous defects 


Esophageal reconstruction 
Intraoral and cutaneous defects 
Intraoral defects 


No. of Cases 























Intraoral defects with mandibular reconstruction (rib) 


Size of flap, sq cm 
<100 


100-200 
200-300 


that the temporal fossa, orbit, and posteri- 
or aspect of the neck to the midline or the 
contralateral aspect of the neck may be 
resurfaced. 

The size and configuration of the skin 
island depend on the defect. The dissection 
begins with a circumferential incision 
around the island, with an extension 
toward the delta pectoral groove (Fig 1). 
Temporary tacking sutures placed between 
the skin and muscle around the periphery 
of the flap are helpful to prevent a shear- 
ing motion of the subcutaneous muscle 
interface during flap manipulation. Medial 
and lateral skin flaps are elevated from the 
chest wall to expose the entire pectoralis 


k “major muscle (Fig 2). The clavicular and 


-~ 


sternocostal muscle fibers are separated by 
blunt dissection to expose the anterior 
portion of the chest wall deep to the pecto- 
ralis major muscle. The main vascular pedi- 
cle (pectoral branch of the thoracoacromial 
artery) is identified slightly lateral to the 
area of costal and clavicular fiber separa- 
tion, just medial to the pectoralis minor 
muscle (Fig 3). Finger dissection separates 
the pectoralis major muscle from the chest 
wall. The sternal costal fibers are detached 
from their origin at the sternum and costal 
cartilages with scissors (Fig 4). The lateral 
border of the pectoralis major muscle is 
elevated and mobilized. The entire muscle 
with skif island is elevated superiorly. The 
lateral thoracic artery and the pectoral 
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*One patient had resection of a benign cervical esophageal stricture. 


branch of the thoracoacromial artery are 
easily identified on the undersurface of the 
muscle (Fig 5). The muscular portion of the 
sternocostal fibers proximal to its insertion 
to the humeral head is severed, preserving 
the musculature insertion of the clavicular 
fibers. The vascular pedicles need not be 
skeletonized. The lateral thoracic artery 
may be ligated if additional length for flap 
rotation is required. The medial and lateral 
pectoral nerves are severed. A large subcu- 
taneous tunnel is formed under the skin 
bridge between the neck and chest (Fig 6). 
The flap is passed beneath this skin bridge 
(Fig 7). The margins of the flap are 
trimmed to fit the defect and are sutured 
in two layers. The donor defect is closed 
primarily with drainage (Fig 8). A rubber 
drain is placed deep to the muscle pedicle in 
the neck, and a suction catheter is placed 
between the neck skin flaps and muscle 
pedicle. 


RESULTS AND COMPLICATIONS 


Major necrosis of the skin was not 
present in any of the 42 cases (Table 
2). Minor necrosis, of up to 1 em, was 
present in three cases. It was not 
necessary to skin graft, to advance the 
flap, or to use another flap for recon- 
struction in any of these three cases. 
Oral cutaneous fistula occurred in four 
patients: two developed secondary to 


separation of the suture line without 
necrosis and two were associated with 
minor skin necrosis. In three of the 
four cases, the fistula closed sponta- 
neously. In the fourth case, the flap 
was resutured after the infection was 
controlled. 

There were two major infections 
associated with oral cutaneous fistulas 
that required surgical drainage of the 
neck skin. Eleven minor neck infec- 
tions were drained at the bedside. In 
three patients, hematomas or seromas 
developed at the donor site, and in one 
of these patients minor skin necrosis 
developed. Exposure or rupture of the 
carotid artery did not occur in any 
case. 


COMMENT 


The pectoralis major myocutaneous 
flap for head and neck reconstruction 
has many advantages over cutaneous 
pedicle flaps, free flaps, or other myo- 
cutaneous flaps. The most frequently 
used cutaneous flaps in head and neck 
reconstruction include the forehead 
flap and the medially based pectoral 
flap. The former is limited in the 
amount of skin available, and though 
a delay procedure may not be neces- 
sary, this flap has a cosmetic disad- 
vantage in most cases. A 10% inci- 
dence of flap necrosis has been 
reported in undelayed rotations.’ 

A medially based pectoral flap may 
require a delay procedure. The re- 
ported incidences of major necrosis 
(loss of the flap) include 9%, 11% and 
10%, 16%," and 9.5%. These series 
included the use of the flap to cover 
defects that were not intraoral or 
hypopharyngeal. Therefore, the per- 
centage of failures is lower, since the 
incidence of failure will be less for 
hand or neck skin coverage than for 
resurfacing areas of the upper aerodi- 
gestive tract. In the published reports 
that permit analysis, an 18% major 
failure rate was present in the series 
of Mendelson et al” and a 17% major 
failure rate was present in the series 
of Park et al. Krizek and Robson’s 
series also indicates a major necrosis 
rate of 17%, if one includes only the 
intraoral and cervical esophageal 
cases.“ Oral contamination with subse- 
quent infection apparently enhances 
the possibility of flap necrosis. A pre- 
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, : : : Fig 2.—Medial and lateral cutaneous flaps are ele- 
Fig 1.—Outline of pectoralis major myocutaneous vated. Temporary tacking sutures are placed 
island flap. between skin and muscle. 


Fig 3.—Clavicular and sternocostal fibers are sepa- Fig 4.—Pectoralis major muscle is separated from 
rated, exposing anterior chest wall. Main vascular chest wall by finger dissection. Sternocostal fibers 
pedicle is identified. are detached from their origin. 


Fig 5.—Entire muscle with skin island is elevated Fig 6.—Subcutaneous tunnel is formed leading to 
superiorly. Vascular pedicie is identified. Insertion of neck. 
pectoralis major muscle is severed. 


Fig 7.—Flap is passed beneath tunnel. 








P Table 2.—Complications 


Complication 


Neck wound infection 
Minor 





Carotid artery exposure or rupture 
œRT indicates radiotherapy. 


viously irradiated bed seems to 

increase the incidence of failure.” The 

medially based pectoral flap requires 

return of the pedicle after closure of 
the pharyngostoma. De-epithelializa- 
tion of the pedicle avoids the second 

stage when the cervical esophagus is 
being reconstructed, but in our experi- 
ence the technique is associated with 
diverticula, which interferes with de- 
glutition. 

Microvascular free skin flaps for 
reconstruction of head and neck 
defects have a substantial incidence of 

-flap necrosis, A 25% failure rate in 12 
‘procedures that used the dorsalis 
pedis flap was reported by Franklin et 
al.“ Acland and Flynn" reported a 
26% failure rate: two of eight dorsalis 
pedis grafts failed and three of 11 
groin flaps failed. In head and neck 
-cancer surgery, a certain incidence of 
serious complications exists, even if 
_the surgeon controls all the variables 
optimally. Therefore, to increase mor- 
bidity and mortality by adopting a 
free skin flap when another type of 
flap will accomplish the goal is not 
“warranted. Exceptions to this would 
possibly be a free vascularized bone 












; 1. McCraw J, Dibbell D, Carraway J: Clinical 
_ “definition of independent myocutaneous vascular 
territories. Plast Reconstr Surg  60:341-352, 
1977. 
“@ 2 Quillen CG, Shearin J Jr, Georgiade N: Use 
of the latissimus dorsi myocutaneous island flap 
‘i for reconstruction in the head and neck area: 
+ fase report. Plast Reconstr Surg 62:113-117, 
1978. 

3. Ariyan S: The pectoralis major myocuta- 
neous flap. Plast Reconstr Surg 63:73-81, 1979. 

4. Baek 3, Biller HF, Krespi YP, et al: The 
pectoralig myocutaneous island flap. J Head Neck 
Surg $i:298-300, 1979. 
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No. of Patients 


terete, 


i Minor separation of suture line 3 23 
‘| Orocutaneous fistula 2 9 
8 


RT* No RT 
7 
2 
3 








0 


2 5 
Donor site hematoma 3 7 
- 0 0 





graft. 

The pectoralis major myocutaneous 
island flap has advantages over the 
previous flaps. The flap can be rotated 
primarily in all cases. The cutaneous 
portion of the flap may be split to line 
both intraoral and cutaneous defects. 
Total cervical esophageal reconstruc- 
tion can be performed in one stage. 
There is no need for a second stage to 
return the pedicle. If the surgeon 
desires to use a planned pharyngos- 
toma or esophagostoma for decom- 
pression, the closure of the stoma may 
be performed as soon as the wound is 
secure, usually at seven days. The 
muscle bulk traversing the neck and/ 
or resected jaw enhances cosmesis. 
The muscle pedicle protects the caro- 
tid artery and eliminates the need for 
dermal grafts or muscle rotation 
flaps. The flap also allows for primary 
resection and reconstruction in pa- 
tients with stomal recurrences. Our 
technique for this procedure will be 
presented at a later date. 

The quality of the recipient bed or 
the fact that the bed has been irra- 
diated, which is important for most 
cutaneous flaps, is of no concern with 


References 


5. Biller HF, Ogura JH, Brownson RJ: The 
forehead flap: Technique and complications. 
Arch Otolaryngol 97:316-318, 1973. i 

6. Bakamjian VY, Long M, Rigg B: Experience 
with the medially based deltopectoral flap in 
reconstructive surgery of the head and neck. Br.J 
Plast Surg 24:174-183, 1971. 

7. Krizek T, Robson M: The deltopectoral flap 
for reconstruction of irradiated cancer of the 
head and neck. Surg Gynecol Obstet 135:787-789, 
1972. 

8. Krizek T, Robson M: Potential pitfalls in the 
use of the deltopectoral flap. Plast Reconstr Surg 
50:326-331, 1972. 





this flap. This flap provides an ample 
quantity and quality of skin and mus- 
cle with adequate vascularity. The 
flap may be used to cover large skin 
defects, as well as those involving 
mucosa. The size and location of the 
defect do not restrict its application. 
Its reliability is such that the surgeon 
need not raise the flap prior to extir- 
pative surgery. 

The surgical position of the patient 
remains supine and therefore has an 
advantage over the trapezius and the 
latissimus dorsi myocutaneous flaps. 
The donor site in this series was closed 
primarily in all cases, and the need for 
skin grafting was thus avoided. 

The disadvantages of this flap are 
limited to the fact that hair may be 
transferred to the reconstructive area. 
This has not been a major drawback. 
Four of our patients require an occa- 
sional trimming of hair. The donor 
site when healed is scarred, and in the 
women the breasts are asymmetrical. 
There has been no evidence of fune- 
tional loss related to removing the 
sternocostal portion of the pectoralis 
major muscle. The latissimus dorsi 
continues to be an adductor of the 
arm, and medial rotation of the arm is 
maintained by the clavicular fibers of 
the pectoralis major, which are pre- 
served. Although the underlying rib 
periosteum is vascularized by the pec- 
toral artery, as demonstrated with 
fluorescein, three of four patients who 
had compound flaps had necrosis of 
the transplanted rib without skin flap 
necrosis. 

This flap has been our choice for 
immediate reconstruction of intraoral, 
pharyngeal, and skin defects follow- 
ing extirpative surgery of the head 
and neck. 
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Triple Therapy for Advanced 
Cancer of the Head and Neck 


James R. Chandler, MD, Francisco J. Tejada, MD 


è Eighty-two patients with advanced 
cancer. of the head and neck have been 
treated with sequential administration of 
methotrexate and cisplatin. Methotrexate 
was. given orally (50 mg/sq m). Cisplatin 


“was given intravenously 24 hours later. 


Treatment was repeated four times at 
weekly intervals. This method of adminis- 
tration is based on laboratory evidence, 
including cell kinetic studies. Forty-three 
patients were operated on. Those with 
involved or close surgical margins or with 
more than one cancerous neck node were 
also treated with therapeutic postopera- 
tive radiation therapy. Twenty-one pa- 
tients were treated with only radiation 
therapy. After surgery and/or radiation 
therapy, patients were randomly selected 
as to who would receive further chemo- 
therapy or who would be under observa- 


> tion only. Twenty-two patients are still in 


the early phases of treatment and follow- 


“up, so their conditions could not be eval- 


uated, Early results indicate a 64% 
response to initial chemotherapy and no 
increase in operative difficulty, morbidity, 
or mortality. 

(Arch Otolaryngol 107:27-29, 1981) 
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FER of treatment to the primary 
and regional lymphatic structures 
in patients with stage III and stage 
IV cancer of the head and neck is 
caused by recurrence in the primary 
site, recurrence in the neck, or sys- 
temic metastases. The use of drugs 
producing systemic antineoplastic ef- 
fects at the time of primary treat- 
ment may improve the outcome. This 
has been demonstrated in osteogenic 
sarcoma and breast cancer.” 

Currently, there is great interest in 
using chemotherapeutic agents as 
adjuvants to radiation therapy and/or 
surgery. Combinations of methotrex- 
ate and leucovorin calecium* and cis- 
platin and bleomycin sulfate? are 
being tried as adjuvants to surgery, 
with early tumor shrinkage of vari- 
able degrees before surgery but with- 
out any demonstrated benefit such as 
decreased recurrences or prolonged 
survivals. 

While methotrexate remains the 
single most effective agent against 
squamous cell carcinoma, its effective- 
ness has been potentiated by combin- 
ing it with other agents. These include 
cyclophosphamide, vincristine sulfate, 
bleomycin, and doxorubicin hydrochlo- 
ride. 

Our studies of single drug effects on 
the patterns of head and neck tumor 
proliferation have indicated that 
methotrexate serum levels of 3 x 



















107M after a single dose of 80 to 50 
mg/sq m produce a progressive | 
decrease in the fraction of labeled- 
tumor cells going through mitosis, 
with recovery of mitotic activity 
occurring at about 20.6 hours after the 
dose of methotrexate.‘ 

The proposed “G, — S” block effect 
of methotrexate on head and neck 
cancer is as follows: > 


T G, —S block = Tur — (Ts + Too) 


where T G, —S block equals time of 
presynthetic-synthetic block; Tye, 
37.81 hours (the time of mitotic recov- 
ery); Ts, 11.10 hours (the time of syn- 
thesis); Tes, 6.10 hours (the. time. of. 
postsynthetic rest); and Te plus Te, 
17.20 hours. So, T G, — S block equals: 
37.81 minus 17.20, which equals 20. 6l. 
hours. 

Intravenous (IV) cisplatin treats: 
ment at 20 mg/sq m produced a rapid 
decrease of labeled cells going through 
mitosis for up to 120 hours after the 
drug was given. These data seem to’ 
indicate that there could be additional 
benefits from a properly timed and 
scheduled combination of chemothera-. 
py using these two drugs for the treat- ẹ 
ment of patients with head and neck 
cancer. 
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METHODS a 
All patients with stage II] and stage IV 

cancer that arose from the oral cavity or =; 
upper part of the aerodigestive tract were 
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Table 1.—TNM Classification 
Distribution 






candidates for inclusion. The nature of this 
investigation was explained to all candi- 
dates, and informed consents for their 
participation were obtained. All patients 
were first treated with a full course of 
methotrexate given in a single oral dose of 
50 mg/sq m, followed 17 to 24 hours later 
by IV cisplatin given at 20 mg/sq m. 
Evidence of toxicity was evaluated by 
weekly examinations and minimal labora- 
tory work consisting of WBC counts and 
differential cell counts, creatinine levels, 
hemoglobin levels, and hematocrit read- 
ings. 

If the surgical pathologic report indi- 
cated that there were adequate surgical 
margins and no more than one lymph node 


_ contained carcinoma, then postoperative 


radiation therapy was omitted. If the sur- 
gical pathologie examination indicated 
cancer in more than one node, involved or 


` questionable margins, or where the tumor 


or cancer in the neck had been inadvertent- 
ly incised or transgressed by the surgeon, 
then postoperative radiation therapy was 
administered in therapeutic amounts to 
the entire neck on both sides and to the 
primary site, beginning as soon as possible 
after complete healing of the wound had 
occurred. 

After completion of surgery and/or radi- 
ation therapy, patients were randomly 


» placed in one of two groups to evaluate 


further the possible effectiveness of the 
continued use of the same chemotherapeu- 
tic agents in the prolonged postoperative 
period. These were either a control group 


-or a group that received methotrexate and 


cisplatin for one year in accordance with 
the schedule previously mentioned, 


MATERIALS 


The study began on Nov 22, 1978. We 
have seen a total of 88 previously untreated 


_ patients with stage III and stage IV cancer 


in various sites of the oral cavity, the upper 
part of the aerodigestive tract, and other 


- <e Sites in the head and neck. For a variety of 


geek: 
an? 


reasons, only 82 patients were entered into 


+, the study and actually began chemothera- 
s py (phase 1). The primary tumor sites were 


the oral cavity (40 patients), the larynx 
(25), the pharynx (15), and other sites (two). 
The TNM classification distribution is 
showg in Table 1. 


Table 2.—Complications in Phase 1 


Therapy 


Therapy 


No. of Patients 


Surgery Total 


Completed Discontinued Delayed Died Receiving Therapy 


Mucositis 4 
Nausea 
Myelosuppression 


A f| wa 


Total 


~~ 
o 


*NA indicates not applicable. 


RESULTS 


Seventy patients completed their 
four-week course of chemotherapy 
before their planned surgical proce- 
dure or course of radiation therapy. 
Forty-six of these patients responded 
to some degree. Two patients with 
large neck nodes and one with an 
unresectable lesion of the base of the 
tongue experienced complete clinical 
remissions, were subsequently treated 
with radiation therapy, and remain 
free of disease at the time of writing 
this article. In these 46 patients, 13 
were considered to have sufficient 
depression of bone marrow or other 
toxic symptoms to constitute a compli- 
cation of the chemotherapy. In four 
patients, these symptoms were suffi- 
ciently severe as to prevent the 
patient from completing the planned 
course of chemotherapy. Surgery was 
delayed in two patients, and other 
untoward events prevented comple- 
tion of phase 1 in an additional six 
patients (Table 2). Seven patients who 
refused surgery were treated instead 
with radiation therapy that was also 
given to 14 other patients for tumors 
that had either progressed or shown 
no response or to patients in whom 
radiation therapy was considered to 
be treatment of choice. 

The planned surgical procedure was 
completed in 43 patients. There were 
remarkably few difficulties of compli- 
cations occurring as the result of the 
surgical procedure. In three instances, 
delay on the patient’s part prevented 
the performance of the operation in 
the prescribed time. The surgical pro- 
cedure was delayed in two other 
instances because of complications 
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caused by hepatitis and myelosuppres- 
sion in phase 1. Six complications (res- 
piratory obstruction in one patient, 
aspiration pneumonia in one, pulmo- 
nary emboli in one, fistula in two, and 
hematoma in one) could be attributed 
to the surgical procedure itself and 
resulted in three deaths caused by 
respiratory obstruction, aspiration 
pneumonia, and pulmonary emboli. 

In lieu of surgery, radiation therapy 
was administered to 21 patients. 

Within the time restriction of this 
report, 38 patients had recovered suf- 
ficiently to begin radiation therapy. 
In nine patients, radiation therapy 
was not indicated but was given to 22 
of the remaining 27 patients. All of 
the following patients received radia- 
tion therapy: one of ten whose lesions 
had clear margins and who had no 
more than one node; four of five 
whose lesions had involved or close 
margins; eight of ten whose lesions 
had involved or close margins and who 
had more than one node; and nine of 
13 whose lesions had clear margins 
and who had more than one node. 

Thus far, 11 of 25 patients have 
been randomly picked to receive addi- 
tional chemotherapy in the prolonged 
postoperative and/or postradiation 
therapy period. The other 14 patients 
will serve as controls. (So, 82 patients 
entered the study, 70 completed phase 
1, fifty-seven completed phase 2, for- 
ty-three of these had surgery, and 14 
had radiation therapy.) 


COMMENT 


There seems to be little question 
now that the administration of vari- 
ous drugs and chemicals to patients 
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with cancer of the head and neck 
usually results in some immediate 
benefit to the patient.**? This can be 
reported in approximately 65% of the 
cases by a reduction in size of the 
primary tumor and/or the regional 
metastases. In addition, an increased 
sense of well-being, a decrease in local 
pain and tenderness, and an increase 
in appetite and weight have been 
noted. We have been impressed with 
this. latter observation in our own 
patients. 

We attempted to evaluate the effi- 
cacy of this time-sequential method of 
combined treatment by accumulating 
a sufficient number of patients in a 
reasonable period. In so doing, we 
included every patient who fulfilled 
the basic criteria of having a previous- 
ly untreated cancer of the head and 
neck in its advanced stages. Only two 
of a potential 88 patients refused to 
enter the study when requested. One 
obviously. poor-risk patient died of 
sepsis and respiratory obstruction 
before he could be given his first dose 

-of methotrexate. Had the patients 
been selected more critically, it is 
probable that these deaths could have 
been avoided and the complication 
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Initial MTX-LCS in advanced squamous carcino- 


Arch Otolaryngol—Vol 107, Jan 1981 


rate would have been much lower. 
However, we anticipate that these 
factors can be taken into account 
when all data are analyzed at an 
appropriate date. 

One of the chief advantages of this 
method of treatment is that it can be 
given on an outpatient and ambulato- 
ry basis. It does require compliant and 
reliable patients as well as sufficient 
secretarial and technical assistance so 
that all four phases of the prescribed 
plan of treatment are administered as 
indieated and as scheduled. We hope, 
as we continually assess our results 
and those of others, that we can 
change direction and modify the pro- 
tocol aecordingly. 

There is a price to pay for the 
benefits of preoperative chemothera- 
py. It can be measured in dollars as 
well as professional and community 
resources. There is a definite morbidi- 
ty and even mortality. There exists 
the possibility in some patients who 
respond as well as those who do not 
respond that the additional delay of 
one month in resecting an operable 
lesion is detrimental to the patient. 
Until we have sufficient knowledge 
about the proper combination of pres- 
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ently available drugs or newer, more 


effective agents, chemotherapy will- 
remain an adjuvant to surgery and 


radiation therapy. It is probable that 
some time in the near future treat- 
ment of some of these cancers will be 
by drugs alone. 

As with surgery and radiation ther- 
apy, chemotherapy seems to be more 
effective for previously untreated 
patients and particularly for those 
with subclinical disease. For this rea- 
son, we believe that the continuéd 
administration of the appropriate 


agents for a prolonged period after 


conventional treatment may be of 
some value in controlling distant. 
metastatic as well as recurrent local 
disease. Obviously, knowledge regard- 
ing this factor will come slowly and 


only after long-term analysis of the | 
patients described in this study and — 


many others. 


Nonproprietary Names and 
Trademarks of Drugs 


Bleomycin sulfate—Blenoxane. 
Cisplatin—Platinol. 

Doxorubicin hydrochloride—Adriamyein, 
Vincristine sulfate—Oncovin. 
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© Pyogenic granuloma has a diagnos- 
tic, lobular arrangement of capillaries that 
Clearly distinguishes it, histologically, 
from granulation tissue. Recently, the 
accurate term, “lobular capillary heman- 
gioma” (LCH), has been introduced to 
emphasize this characteristic appear- 
» “ance. A review of 639 vascular lesions of 
the oral cavity, upper respiratory tract, 
larynx, and trachea yielded 73 LCHs. All 
were located in nasal or oral mucous 
> membranes. Conversely, every one of 62 
vascular lesions from the trachea or 
larynx consisted of granulation tissue, 
‘without evidence of LCHs. There were 
-clinical as well as pathologic differences. 
The LCHs arose spontaneously, whereas 
each patient with laryngeal or tracheal 
granulation tissue had a specific history 
of trauma. Pyogenic granuloma (ie, LCH) 
does not occur in the larynx or trachea. 
(Arch Otolaryngol 107:30-32, 1981) 


Het in 1904, coined the term 
: “granuloma pyogenicum” for a 
vascular lesion that had previously 
been thought to have an infectious 
cause. He correctly indicated that the 
tumor was not caused by microorgan- 
isms. Despite the lobular arrangement 
<< of capillaries evident in the case he 
reported, and his statement that the 
-lesion had “somewhat the appearance 
of an angioma,” Hartzell concluded 
that pyogenic granuloma was a tumor 
of granulation tissue. Although a few 
observers later suggested that pyo- 
genic granuloma is a capillary heman- 
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j Pyogenic Granuloma 
of the Larynx and Trachea 


A Causal and Pathologie Misnomer for Granulation Tissue 


Röbert E, Fechner, MD; Philip H. Cooper, MD; Stacey E. Mills, MD 


gioma,* many surgeons and patholo- 
gists continue to equate the lesion 
with granulation tissue developing at 
a site of trauma. 

Only recently has the specific mor- 
phology of pyogenic granuloma been 
defined and clearly distinguished 
from that of granulation tissue. The 
diagnostic histologic feature of pyo- 
genie granuloma from any anatomic 
site is the presence of distinct lobules 
of capillaries separated by fibromyx- 
oid stroma (Figure, top left and top 
right), a pattern that contrasts with 
that of the radially arranged capillar- 
ies typically seen in granulation tissue 
on mucosal surfaces (Figure, bottom 
left and bottom right). The character- 
istic arrangement of capillaries, along 
with the sparseness or absence of 
inflammation in nonuleerated lesions, 
and the lack of a history of trauma in 
most patients, establishes pyogenic 
granuloma as a specific form of spon- 
taneously developing capillary heman- 
gioma. To emphasize these features, 
we have recently suggested the desig- 
nation “lobular capillary hemangio- 
ma” (LCH) as a replacement for the 
time-honored term, pyogenic granulo- 
ma.’ 

In a review of vascular tumors 
removed from the upper aerodigestive 
tract, larynx, and trachea, we found 
that no specimen from the larynx or 
trachea had the pattern of LCH. They 
consisted, instead, of granulation tis- 
sue, despite the fact that many had 
been clinically and pathologically di- 
agnosed as pyogenic granuloma. It is 
the purpose of this article to empha- 
size the clinical and pathologic differ- 
ences between LCH and granulation 
tissue. 





MATERIALS AND METHODS 


We reviewed the pathologie diagnoses of 
263,971 surgical specimens accessioned at 
the University of Virginia Medical Center 
and Martha Jefferson Hospital, Char- 
lottesville, between Jan 1, 1958 and Dec 31, 
1978. A total of 639 lesions from the upper 
aerodigestive tract, larynx, and trachea 
had been diagnosed as vascular tumors, 
pyogenic granulomas, or granulation tis- 
sue. Slides from these specimens were 
examined without additional knowledge of 
the site of the lesion or the clinical setting, 
and were classified as granulation tissue, 
LCH, or hemangioma. 

After histologic classification, the site of 
origin of all specimens was reviewed and 
37 laryngeal lesions (from 34 patients) and 
25 tracheal lesions (from 23 patients) were 
identified. Complete clinical records were 
available of the 23 patients with tracheal 
lesions and of 23 of the 34 patients with 
laryngeal lesions. For the latter group, the 
exact location in the larynx, presence or 
absence of a history of trauma, type of 
trauma, and interval between trauma and 
removal of granulation tissue were re- 
corded. 


RESULTS 
Pathologic Findings 


All of the lesions had the appear- 
ance of granulation tissue. They were 
frequently polypoid and consisted of 
masses of capillaries that were radi- 
ally oriented toward the surface of the 
tumor. In some, the stroma was nota- 
bly edematous, and the capillaries 
were narrow channels with a thin, 
delicate endothelial lining. In others, 
the endothelial cells were larger and 
occasionally rimmed by collagen. In 
still others, the collagen was more 
abundant, imparting a fibrous ap- 
pearance. An inflammatory infiltrate 
was invariably present and usually 
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Top left, Pyogenic granuloma (lobular capillary hemangioma) of tongue has characteristic lobular pattern beneath epithelium. 
Lobular arrangement is partially lost in superficial, ulcerated portion (hematoxylin-eosin [HE], x16). Top right, Sharply 
circumscribed lobules of capillaries are characteristic of deep portion of lobular capillary hemangioma (HE, x 75). Bottom left, 
Granulation tissue from larynx has radially oriented capillaries without lobular arrangement (HE, x 16). Bottom right, Paraliel 
array of capillaries in granulation tissue contrasts with lobular pattern of lobular capillary hemangioma (pyogenic granuloma) 


(HE, x 75). 


included large numbers of neutro- 
phils, but often had lymphocytes, plas- 
ma cells, and, occasionally, eosinophils 
and histiocytes. The surface of the 
lesion was frequently covered with a 
layer of fibrin and entrapped neutro- 
phils. In no instance was a lobular 
arrangement of capillaries present. 


Arch Otolaryngol—Vol 107, Jan 1981 


Clinical Data 

All of the 23 patients with tracheal 
lesions had undergone tracheotomies, 
prolonged endotracheal intubations, 
or tracheoesophageal fistulas. 

All of the 23 patients with laryngeal 
lesions and complete clinical data had 
a history of trauma. The patients were 


separated into three groups depend- 
ing on the form of injury. Group 1 
consisted of 11 patients who had had a 


biopsy of the larynx for primary “*;: 


laryngeal disease; group 2 represented 
eight patients who had undergone 
endotracheal intubation for’ Mective 
surgery; group 3 consisted of Ypur 
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. . 
individuals who had a history of direct 
trauma to the laryhx, including three 
with crush injuries and one with a 
penetrating wound. 

The patients in group 1 ranged in 
age from 1Q to 65 years. Five were 
male and six were female patients. 
The primary laryngeal disease result- 
ing in biopsy including vocal nodule 
(five patients), and one case each of 
congenital stenosis, laryngocele, gran- 
ylomatous inflammation, granular cell 
tumor, juvenile papilloma, and super- 
ficial squamous cell carcinoma. In 
none of these initial biopsy specimens 
was there evidence of LCH or other 
vascular proliferation. The interval 
between the biopsy or removal of the 
primary lesion and the excision of the 
granulation tissue ranged from ten 
weeks to six months, with an average 
of 14 weeks. In five cases, the granu- 
lation tissue was on the posterior third 
of the true cord. In three, it was at the 
anterior commissure. The remaining 
locations were, in one case each, sub- 
glottic, anterior third of true cord, and 
middle third of true cord. The precise 
site of the initial surgery for primary 
laryngeal disease was known in four 
patients and, in each, the granulation 
tissue occurred at that site. 

The patients in group 2 ranged in 
age from 16 to 77 years, and all were 
female patients. They had undergone 
intubation between seven and 18 
weeks before removal of the granula- 
tion tissue. In six patients, the lesion 
was located on the posterior third of 
the cord or at the posterior commis- 
sure, and, in two, it was on the anteri- 
or third of the cord. 

The group 3 patients included two 


"children and two adults. In three, the 


granulation tissue was in the subglot- 
tie region, and, in one, on the posterior 
cord. In addition to the direct laryn- 
geal injury, all patients had either a 
stent or prolonged intubation. The 
granulation tissue was removed four 
to 18 weeks after the initial trauma. 
Three patients with laryngeal gran- 
ulation tissue had one or more recur- 
rences that were submitted for miero- 


~ twscopic examination. Two had primary 


aid 






laryngeal disease, a child with a stent 
because of recurrent papillomatosis 
and af “man with granulomatous 
inflgmmation of unknown cause. The 
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third patient had sustained direct 
trauma and had a stent in place. Thus, 
all of the patients with recurrences 
had continuing irritation of the 
larynx. 


COMMENT 


Laryngeal hemangiomas are rare 
and fall into two clinicopathologic 
groups. The first consists of congen- 
ital tumors located preponderantly in 
the subglottic region. They have the 
same distinctive arrangement of 
closely packed nodules of capillaries 
seen in infantile hemangiomas of oth- 
er organs such as the skin or parotid 
gland.’ They lack the fibromyxoid 
stroma and the small, diserete capil- 
lary lobules typical of LCH. The sec- 
ond group consists of cavernous 
hemangiomas. These occur in the 
vocal cords or supraglottic region in 
adults. We did not find an example of 
infantile or cavernous hemangioma in 
our study. 

Pyogenic granuloma, or LCH, as we 
prefer to call it, is encountered by the 
otolaryngologist because it may occur 
on the lip, tongue, oral mucosa, or 
nasal mucosa. Our recent analysis of 
LCH of the oral and nasal cavity 
indicated that, in these sites, the 
lesion has a predilection for boys less 
than 18 years of age and women 
between the ages of 18 and 39. The 
latter group is weighted by lesions 
occurring during pregnancy (the so- 
called pregnancy granuloma). The 
lesions’ microscopic appearance is 
typical of LCH. Fewer than 10% of 
patients with LCH give a history of 
injury and usually it is a single epi- 
sode of blunt trauma. Potential 
underlying causes of chronic irrita- 
tion, such as ill-fitting dentures, are 
lacking in patients with LCH. Histo- 
logically, the highly constant pattern 
of capillary lobules serves to unify this 
group of capillary hemangiomas of 
the mucous membranes with similar 
lesions in the skin and allows recogni- 
tion of identical tumors in deeper loca- 
tions such as subcutaneous tissue’ or 
veins.’ 

The vascular lesions of the larynx 
and trachea reviewed in this study 
contrasted with LCH seen in the 
upper aerodigestive tract, as well as 
with the laryngeal hemangiomas re- 


ported in the literature. Histological- 
ly, they showed a diffuse, nonlobular 
pattern of capillaries that radiated 
toward the surface. This pattern is 
accurately designated as granulation 
tissue. There were no examples of 
laryngeal or tracheal LCH in our files, 
nor are they documented in the litera- 
ture. Every patient had a definite 
history of trauma, either because of 
external injury, surgical removal of a 
nonvascular lesion, or endotracheal 
intubation. There was no grouping by 
age and sex, as is found in LCH, 
except that all eight patients with 
granulation tissue secondary to intu- 
bation were women. The numbers are 
too small, however, to determine their 
significance. Six of the women with 
‘postintubation granulation tissue 
were 53 years of age or older, so that 
there was no tendency for the lesion to 
be concentrated in the childbearing 
years, as in spontaneously occurring 
LCH. 

In summary, LCH occurs through- 
out the upper aerodigestive region, 
but not in the larynx or trachea. The 
vast majority of vascular lesions from 
the larynx and trachea are only gran- 
ulation tissue. They should be desig- 
nated as such, both clinically and path- 
ologically. The term “pyogenic granu- 
loma” should be abandoned because it 
is a causal and pathologic misnomer 
that is not being used in a consistent 
manner by either clinicians or pathol- 
ogists. 
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Vocal Cord Paralysis and Psychopathology 


Data and Clinical Issues 


Paul €. Holinger, MD, MPH; Lauren D. Holinger, MD; Josephine Seibel, MD; 
Susan W. Holinger, RN; Paul H. Holinger, MD} 


è The nature and cause of psychiatric 
symptoms associated with the postthy- 
roidectomy bilateral abductor vocal cord 
paralysis (BAVCP) syndrome are ana- 
lyzed. The postthyroidectomy BAVCP syn- 
drome is characterized by normal voice, 
airway obstruction, hypothyroidism, hypo- 
parathyroidism, and psychiatric manifes- 
tations. Forty-five (35.2%) of 128 patients 
with postthyroidectomy BAVCP syndrome 
had psychiatric manifestations of some 
kind. The following four categories of 
psychiatric problems were found: (1) 
preexisting psychiatric symptoms exacer- 
bated by the postthyroidectomy BAVCP 
syndrome, (2) psychiatric symptoms ini- 
tiated by the syndrome, (3) psychiatric 
symptoms that were etiologically distinct 
from the syndrome, and (4) misdiagnosis. 
The variety of psychiatric symptoms, as 
well as the difficulty in determining the 
cause of the symptoms, makes it essential 
that surgeons, internists, and psychia- 
trists cooperate in the treatment of 
patients with the postthyroidectomy 
BAVCP syndrome. 

(Arch Otolaryngol 107:33-36, 1981) 
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T our earlier investigation of the 
cause of bilateral abductor vocal 
cord paralysis (BAVCP),; 188 (85.5%) 
of the 389 cases of BAVCP were 
shown to be secondary to thyroidecto- 
my. Psychiatrie symptoms were fre- 
quently associated with these 138 
cases and often complicated the diag- 
nosis and treatment of the postthy- 
roidectomy BAVCP syndrome. This 
article describes the postthyroidecto- 
my BAVCP syndrome and discusses 
the nature and cause of the accom- 
panying psychiatric manifestations. 

While a description of the cause and 
clinical features of the postthyroidec- 
tomy BAVCP syndrome has been 
detailed elsewhere,? a summary is pre- 
sented here (Table 1). Postthyroidec- 
tomy BAVCP syndrome is an iatro- 
genic syndrome that is caused by sur- 
gical extirpation of the thyroid gland. 
There is surgical trauma to both 
recurrent laryngeal nerves (RLNs) 
that may be apparent immediately 
postoperatively if resulting airway 
obstruction requires intubation or 
emergency tracheotomy. Thyroid and 
parathyroid deficiencies in the post- 
thyroidectomy BAVCP syndrome oc- 
cur with a frequency of 50.8% and 
40.6%, respectively, and associated 
psychiatric symptoms occur with a 
frequency of 35.2%. 

Bilateral abductor vocal cord paral- 
ysis is a distressing, often life-threat- 
ening condition that can be the direct 
cause of asphyxial death. The charac- 
teristic signs and symptoms of 
BAVCP include normal or near- 
normal phonation with inspiratory 


stridor that may progress to complete. 
respiratory obstruction. These symp- 


toms are caused by the flaccid midline f 


(adducted) position of the vocal cords, 
where they both obstruct the airway 
and produce a fairly clear voice. This 
paradox of a normal voice with para- 
lyzed voeal cords is frequently respon- 
sible for a failure or delay in diagno- 
sis! Bilateral abductor vocal cord 
paralysis that is caused by injury of 
both RLNs is distinct from the rare 
situation in which the superior laryn- 
geal nerves, as well as the RLNs, are 
interrupted; in the latter case, the 
patient is aphonic and aspirates. 
because of the widely abducted posi- 
tion of the vocal cords. 

The symptoms of the postthyroidec- 
tomy BAVCP syndrome may not 
become apparent until ten to 30 years 
after surgery or until after the second, 
third, or even fourth thyroidectomy.’ 
The myxedema of hypothyroidism 
may include the vocal cords and sup- 
porting tissues of the larynx, thus 
increasing the degree of obstruction. 
The condition of a patient, whose res- 
piratory embarrassment because of 
BAVCP is marginally compensated, 
may deteriorate if a developing hypo- 
thyroid state produces myxedema of 
the vocal cords. These patients are 
hospitalized and observed carefully 
while thyroid replacement is started. 
An increased oxygen demand, caused 


by increasing metabolic activity as the <i 


patient returns to a euthy roid state, 
may precede the resolution\of myx- 
edema of the vocal cords. AM pxygen 
deficit may develop, and a tempdyary 


+ - 
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Table 1.—Postthyroidectomy BAVCP Syndrome* 





No. (%) of Patients; 





















































*BAVCP indicates bilateral 





Thyroidectomy 128 (100) 
BAVCP 128 (100) 
, Normal voice 128 (100) 
Respiratory obstruction 128 (100) 
Endocrine dysfunctiont 83 (64.8) 
Hypothyroidism 65 (50.8) 
Hypoparathyroidism 52 (40.6) 
Psychiatric symptoms 45 (35.2) 
Preexisting psychiatric symptoms exacerbated by post- 
thyroidectomy BAVCP syndrome 21 (16.4) 
Psychiatric symptoms initiated by postthyroidectomy 
> BAVCP syndrome 16 (12.5) 
Psychiatric symptoms etiologically distinct from post- 
thyroidectomy BAVCP syndrome 6 (4.7) 
» Misdiagnosis 2 (1.6) 


abductor vocal cord paralysis, 










Numbers in parentheses are percent of the 128 patients in the study who had the problem under 


consideration. 


Patients with hypothyroidism, hypoparathyroidism, or both. 






airway may be necessary. Hypopara- 
thyroidism may result in laryngo- 
` spasm, as well as in muscular cramps, 
- fatigue, and paresthesias. Therefore, 
it is apparent that airway obstruction 
caused by BAVCP may be exacer- 
bated by hypothyroidism and hypo- 
parathyroidism and that various CNS 
symptoms, coma, and death may be 
the result.’ Furthermore, psychosis 
-and other psychiatric conditions some- 
times are observed in hypothyroid and 
hypoparathyroid states, 


METHODS AND MATERIALS 


The data are derived from a retrospec- 
tive study of the inpatient and outpatient 
-records (including physicians’ reports and 
patients’ self-observations) of patients 
“with postthyroidectomy BAVCP syndrome 
‘who were seen from 1936 to 1976. Of the 







Table 2. 





Category 

1 (Preexisting psychiatric 
symptoms exacerbated by 
postthyroidectomy 
BAVCP syndrome) 

2 (Psychiatric symptoms ini- 
tiated by postthyroidecto- 
my BAVCP syndrome) 

3.(Psychiatric symptoms eti- 
ologically distinct from 
postthyroidectomy 
BAVCP syndrome) 

4 (Misdiagnosis) 0 

Total 


*BAVGE 
indicate 


Depression Only} 


§ (11.1) 


138 cases of postthyroidectomy BAVCP 
syndrome in the original study,' 128 cases 
are included in this report on psychiatric 
manifestations; information was insuffi- 
cient for the inclusion of the other ten 
cases. Almost all hospitalized patients were 
treated at Rush-Presbyterian-St Luke’s 
Medical Center in Chicago. 


RESULTS 

Forty-five (35.2%) of the 128 pa- 
tients exhibited psychiatric manifes- 
tations of some kind. The following 
four categories of psychiatrie mani- 
festations were identified: category 
1—preexisting psychiatric symptoms 
exacerbated by the postthyroidectomy 
BAVCP syndrome; category 2—psy- 
chiatric symptoms initiated by the 
postthyroidectomy BAVCP syn- 
drome; category 3—psychiatric symp- 
toms that were etiologically distinct 


—Postthyroidectomy BAVCP Syndrome and Associated Psychiatric Symptoms* 


Psychopathology 







Anxiety Oniy 


0 
24 (53.3) 


0 


tingtudes both psychotic and nonpsychotic depressions. 
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Depression and Anxiety} 


7 (15.6) 
ndicates bilateral abductor vocal cord paralysis. Number and Percent in parentheses of the 45 cases with psychiatric manifestations are 


from the postthyroidectomy BAVCP 
syndrome; and category 4—misdiag- 
nosis. 

Category 1 


Twenty-one (16.4%) of the 128 
patients had exacerbation of preexist- 
ing psychiatrie symptoms with the 
onset of the postthyroidectomy 
BAVCP syndrome. Almost half of 
these patients had symptoms of 
anxiety only; depression was less com- 
mon (Table 2), The patients’ anxieties 
frequently were related to fears that 
their condition would deteriorate rap- 
idly or that the tracheotomy tube 
would cause obstruction and inability 
to breathe. In other cases, anxiety 
seemed to be related to thyroid medi- 
cation; adjustment of medication to 
proper physiologic levels often re- 
solved the problem. Depression, while 
occurring less frequently, was nev- 
ertheless serious. Three patients with 
depressive symptoms became suicidal 
during their medical treatment. One 
patient, shortly after leaving the hos- 
pital after an arytenoidectomy, cut 
her throat with a razor in an unsuc- 
cessful suicide attempt. 


Category 2 


Sixteen (12.5%) of the 128 patients 
had psychiatric symptoms that 
seemed to be related directly to the 
onset and course of the postthyroidec- 
tomy BAVCP syndrome. Anxiety was, 
by far, the most common symptom 
(Table 2). In most patients, the anxie- 
ty seemed functional and included 
many manifestations; episodes of 


















Other Total, No. (%) 



























2 (4.4) 
9 (20.0) 


2(4.4) 
45(100.0) 
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dyspnea were particularly frequent 
despite an adequate airway and 
normal metabolic state. Fewer pa- 
tients had anxiety that seemed to be 
related to their physiologic status; 
among these patients, it was common 
for anxiety to begin with deficiencies 
in thyroid and parathyroid function 
and to resolve to some extent when 
those metabolic states were cor- 
rected. 


Category 3 


Six (4.7%) of the 128 patients had 
psychiatrie symptoms that were unre- 
lated to the  postthyroidectomy 
BAVCP syndrome, and these patients 
did not seem affected by it. Anxiety, 
depression, stuttering, psychotic man- 
ifestations, and personality disorder 
were among the problems (Table 2). 


Category 4 


Two (1.6%) of the 128 patients had 
symptoms that were misdiagnosed. 
Their symptoms had been regarded as 
psychogenic, and the diagnosis of 
postthyroidectomy BAVCP syndrome 
had been missed before referral (Ta- 
ble 2). In one patient, the postthyroid- 
ectomy BAVCP syndrome was diag- 
nosed as a hysterical reaction by her 
surgeon; in the other case, the 
patient's internist made a diagnosis of 
an anxiety reaction with hyperventi- 
lation syndrome. 


Additional Psychiatric Symptoms 


Among the 45 patients with psy- 
chiatric symptoms, three additional 
issues are noteworthy: (1) the “hyper- 
ventilation” episodes, (2) the sensa- 
tions of a “lump in the throat” and 
“tightness across the neck,” and (3) 
the extent to which the psychiatric 
symptoms correlated with physical 
findings. 

Hyperventilation episodes, ie, epi- 
sodes of hyperventilation or dyspnea 
in patients with an adequate airway 
and no demonstrable physiologic ab- 
normality, were observed in nine 
(20%) of the 45 patients with psychiat- 
ric manifestations. Three of the 
patients with hyperventilation were 
in category 1, and six were in catego- 
ry 2. 
Seven (15.6%) of the 45 patients 
complained of vague sensations of a 
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“lump in the throat” or “tightness 
across the neck,” despite the fact that 
the laryngeal surgery and tracheoto- 
my were performed without complica- 
tions. Four patients noted a “lump- 
in-the-throat” sensation (one patient 
in category 1, two patients in category 
2, and one patient in category 3), and 
three patients reported a “tightness 
across the neck” (one patient in cate- 
gory 1 and two patients in catego- 
ry 2). 

Usually, it was extremely difficult 
to determine whether the cause of the 
psychiatric symptoms was organic or 
functional. In four of the 45 patients 
with psychiatric symptoms, the ap- 
pearance and disappearance of the 
symptoms correlated temporally so 
closely with organic factors that an 
organic cause was strongly suggested. 
Three of these patients were from 
category 2, and one patient was from 
category 1. Three of the four patients 
experienced problems with thyroid 
imbalance. Two patients suffered 
intense anxiety when they received 
excessive amounts of thyroid supple- 
ment, and they obtained relief only 
when the imbalance was corrected. 
One patient suffered severe depres- 
sion after a thyroidectomy; resolution 
of the symptoms occurred only after 
regulation of the patient’s thyroid 
function with thyroid supplement. 
The other patient suffered disabling 
anxiety, accompanied by tetany, ap- 
parently caused by hypoparathyroid- 
ism; reversal of the hypocalcemia 
resulted in resolution of the anxiety 
symptoms. The remaining 41 of the 45 
patients had symptom complexes for 
which organic or functional causes 
could not be clearly discerned. 

In addition, hypothyroidism (clini- 
cal and/or laboratory evidence) was 
found in 65 (50.8%) of the 128 patients, 
and hypoparathyroidism was found in 
52 (40.6%) of the 128 patients (Table 
1). These data compare with those of 
an earlier study in which hypothyroid- 
ism and hypoparathyroidism were 
found in 39.8% and 20.6%, respectively, 
of patients with the postthyroidecto- 
my BAVCP syndrome.’ 


COMMENT 


This section focuses on clinical 
issues, specifically the interaction be- 


` e 


tween psychiatrists, surgeons, and 
internists, which is necessary to max- 
imize diagnostic and treatment possi- 
bilities for patients with the post- 
thyroidectomy BAVCP syndrome. 
Theoretical issues, eg, laryngeal dys- 
function as an effect of antipsychotic 
medication and/or a neurophysiologie 
concomitant of certain psychiatric dis- 
orders, as well as the potential use of 
laryngeal electromyography in re- 
searching these problems, have beep 
published elsewhere.’ 

Almost half of the patients with 











psychiatric symptoms were in catego- = 


ry 1; these patients had preexisting 
psychiatric symptoms that were exact- 


erbated by the postthyroidectomy 


BAVCP syndrome. The diagnosis and. 
treatment of these cases could have 


been enhanced in at least two ways: = 


First, a more detailed initial psychiat- 


ric history would have been helpful. 
This would have given a better indica- 


tion of those patients who would be- 


predisposed to difficulty throughout 
the course and treatment of the post- 
thyroidectomy BAVCP syndrome. 
Second, psychiatric 
would have been useful as soon as the 


psychiatric symptoms appeared. Both a 


the psychologic problems, eg, concerns 
about voice, airway, disfiguring sur- 
gery, as well as the organic complica- 





consultation i 


tions, eg, hypothyroidism, hypopara- ` a 


thyroidism, hypoxia, can result in 


psychiatrie symptoms, and proper ae 
diagnosis and treatment require psy- 


chiatric intervention. 


Patients in category 1 frequently | 
manifested overt suicide attempts 


and ideations and also subtler self- 


destructive sabotage of their medical . 
treatment. The medical treatment’. 
and the psychologic well-being of the © 


patients frequently suffered because 


of the anxiety and depression that a 
accompanied the postthyroidectomy > 


BAVCP syndrome. 
Category 2 had more patients whose 


psychiatric symptoms correlated with 


physiologic changes than did other 
categories, and it also had more 
patients with hyperventilation epi- 


sodes. Psychiatric consultation is neci 


essary for diagnostic purposes with 


al 
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lation, dyspnea, and anxiety in the 
presence of an -adequate airway. 
‘Improved cooperation with medical 
treatment and a more rapid return to 
normal functioning can result from 
such psychiatrie intervention. 

Patients in category 3 had psychiat- 
ric symptoms that, while apparently 
unaffected by the postthyroidectomy 
BAVCP syndrome and its treatment, 
nevertheless bore careful observation. 
The possibility always existed that an 
éxacerbation of psychiatric symptoms 
would occur and medical treatment 
would be disrupted. 

Category 4 was comprised of two 
patients whose symptoms were mis- 
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diagnosed, before referral, as psy- 
chogenic rather than organic. The 
misdiagnosis of these cases is not triv- 
ial because the syndrome is life 
threatening. It would seem that psy- 
chiatric consultation is essential when 
a diagnosis of psychogenic illness is 
being considered in cases of respirato- 
ry distress. 

The variety of psychiatrie symp- 
toms that were observed in the post- 
thyroidectomy BAVCP syndrome also 
should be mentioned. These symptoms 
included varying degrees and mix- 
tures of depression and anxiety, as 
well as hyperventilation episodes. In 
addition, with the exception of a few 
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cases, the cause of the psychiatric 
symptoms. was extremely difficult to 
determine. The psychiatric symptoms 
of the postthyroidectomy BAVCP 
syndrome can be caused by both phys- 
iologic complications, eg, hypothyroid- 
ism, hypoparathyroidism, or hypoxia, 
and functional problems, eg, concerns 
about voice, communication, airway 
patency, or disfiguring surgery. The 
variety and multiple causation of the 
psychiatric symptoms make it essen- 
tial that surgeons, internists, and psy- 
chiatrists cooperate with complemen- 
tary diagnostic assessments for the 
ultimate benefit of patients with this 
distressing syndrome. 
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Infiltrating Salivary Duct Carcinoma 


A Clinicopathologic Study of Five Cases 


© The clinicopathologic features of five 
cases of salivary gland carcinoma charac- 
terized by the presence of intraductal 
components of the carcinomatous pro- 
cess were studied and compared with 
those of other types of salivary gland 
carcinoma. The term “infiltrating salivary 
duct carcinoma” seems to be appropriate 
for this type of tumor because of its mor- 
phologic resemblance to the infiltrating 
ductal carcinomas of the breast. Its bio- 
logic behavior is highly aggressive; the 
metastatic and tumor-related death rates 
were 75% and 73%, respectively. 

(Arch Otolaryngol 107:37-39, 1981) 


he term “salivary duct carcino- 

ma” (Speichelgangcarcinomas) 
was first applied by Kleinsasser et al 
to a group of carcinomas of the saliva- 
ry glands that histologically resem- 
bled ductal carcinoma of the breast.’ 
Although this tumor type is men- 
tioned in Evans and Cruickshank’s 
monograph on epithelial tumors of 
the salivary glands’ and in Batsakis’ 
textbook on tumors of the head and 
neck,’ we could find only one report in 
the literature describing four addi- 
tional cases of this type of tumor.’ 
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MATERIALS AND METHODS 


All cases of carcinoma of the salivary 
gland diagnosed as adenocarcinoma, poorly 
differentiated carcinoma, or malignant 
mixed tumor in the Division of Surgical 
Pathology, University of Wisconsin Hospi- 
tal, Madison, up to 1977 were reviewed. Of 
these, five cases in which the tumor con- 
tained obvious intraductal components 
were identified. Sections and tissue blocks 
of the primary tumors and of the recurrent 
and metastatic lesions were available from 
all cases. Mucicarmine and PAS with and 
without diastase digestion were performed 
on recut sections of the tumors from all 
cases. Follow-up information was obtained 
from the patients’ hospital records. 


CLINICAL FEATURES 


The main clinical features of these five 
cases are listed in the Table. There were 
two women and three men. Their ages 
ranged from 59 to 70 years, with a mean 
age of 65 years. All five patients had a 
rapidly enlarging, painless lump in the 
involved sites. In addition, two patients 
had ipsilateral facial paralysis. The ana- 
tomic sites of involvement were the left 
parotid gland in three cases and the right 
parotid gland in two. Parotidectomy was 
performed in three cases; this procedure 
was done with unilateral neck node dissec- 
tion in one case and was followed postoper- 
atively with radiation therapy in another 
ease. Excision of the tumor was performed 
in one case. Partial excision of the tumor 
followed by radiation therapy was done in 
the remaining case because of extensive 
tissue invasion. The patient with node dis- 
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section had nodal metastasis, and in anoth- 
er patient nodal metastasis developed in 
1% years. Local recurrences developed in. 


recurrence or nodal metastasis or both, 


two patients, one of whom also had nodal: 
metastasis. In the three patients with local. 

















distant metastases developed, and the... 


patients died within three years. The 
patient treated with partial excision of the 
tumor had persistent local tumor and died 
in five months, with clinical signs of intra- 
cranial metastasis. The remaining patient 
was followed up for 2% years and had no 
evidence of disease. 


PATHOLOGIC FINDINGS 


The primary tumors in all five cases 
were infiltrating, poorly differen- 
tiated carcinomas containing obvious 
intraductal components. The intradue- 


tal components exhibited three histo- a n 


logic patterns: (1) papillary form (Fig 


1); (2) cribriform pattern (Fig 2); and 


(3) a pattern resembling comedo carci- 
noma of the breast with prominent 
central necrosis (Fig 3). The tumor: 
cells within the intraductal compo- 


nents were moderately large. Theo — 
nuclei were hyperchromatic and mod= <: 


erately pleomorphic, and there were 
frequent mitotic figures. The infil- 





trating components generally showed 4i 


the same cytologic features as the 
intraductal components. The cyto- 
plasm of some tumor cells ingach case 
contained PAS-positive granu that 
were sensitive to diastase diges{ion. 
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Case/Age, 
yr/Sex 


3/70/M 


4/59/M 


5/63/F 


parotid 


Right 
parotid 


Left 
parotid 


Right 
parotid 


Left 
parotid 


Clinical Features of Five Cases of infiltrating Salivary Duct Carcinoma 


Initial 
Symptoms 


Painless 
lump, 
seventh cranial 
nerve 
paralysis 


Painless 
lump, 
seventh cranial 
nerve 
paralysis 


Painless 
lump 


Painless 
lump 


Painless 
lump 


Treatment of 
Primary Tumor 


Regional Node 
Metastasis 


Distant 
Recurrence Metastasis 


Parotidectomy + + Lung 


Persistent 
local tumor 


Partial excision, 
radiotherapy 


Excision 


Parotidectomy, 
node dissection 


Skin, liver, 
bones 


Parotidectomy, 
radiotherapy 


Outcome 





Dead in 3 yr 


Dead in 5 mo 


Dead in 3 yr 


Dead in 8 mo 


Alive with no evidence 
of disease in 





*Initial. 









Fig 2.—Cribriform pattern of intraductal involvement (hematoxy- 
lin-eosin, x 100). 
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Fig 1.—Papillary pattern of intraductal involvement (hematoxylin- 
eosin, x 100). 
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Fig 4.—Focus of perineural invasion (hematoxylin-eosin, x 100). 
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inent central necrosis of intraductal components 
g comedo: carcinoma of breast (hematoxylin-eosin, 
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Mucicarmine stains in all five cases 
were negative. Perineural invasion 
was demonstrated in two cases and 
vascular invasion in one (Fig 4). The 
recurrent and metastatic lesions were 
all poorly differentiated and resem- 
bled the infiltrating components of 
their primary tumors. 


COMMENT 


The presence of obvious intraductal 
components, as demonstrated in all 
cases of the present series, clearly 
separates this group of carcinoma 
from other well-established types of 
salivary gland carcinoma. The identi- 
fication of the intraductal components 
is not difficult. Three histologic pat- 
terns were observed in the intraductal 
components: papillary, comedo-like, 
and cribriform patterns. More than 
one pattern may be observed in one 
tumor. All these patterns are morpho- 
logically similar to those of the intra- 
ductal components of ductal carcino- 
ma of the breast. Hence, the term 
“infiltrating salivary duct carcinoma” 
seems to be appropriate for this group 
of tumors. As when it is applied to the 
breast carcinomas, this term is used to 
identify a morphologic entity rather 
than to emphasize the histogenesis, 


1. Kleinsasser O, Klein HJ, Hubner G: Spei- 
chelgangearcinoms: Ein den Milchgangearcino- 
men der Brustdruse analoge Gruppe von Speil- 
drusentumoren. Arch Klin Exp Ohren Nasen 
Kehlkopfheilkd 192:100-105, 1968. 

2. Evans RW, Cruickshank AH: Epithelial 


since many other tumor types also 
originate from the ductal epithelium. 
Some prostatic carcinomas, especially 
those of ductal origin, also bear strik- 
ing resemblance to infiltrating saliva- 
ry duct carcinoma. 

Although the initial report con- 
tained five cases,’ only three can be 
accepted as examples of this entity. In 
the remaining two cases, the tumor 
was composed of tubules lined by an 
inner layer of epithelial cells and an 
outer layer of clear, glycogen-rich 
cells. These tumors apparently belong 
to the category of “tubular carcino- 
ma” that was later defined by Donath 
et al who believed that this tumor 
type represented an epithelial-myoep- 
ithelial carcinoma of intercalated duct 
origin. Fayemi and Toker’ reported 
four additional cases of infiltrating 
salivary duct carcinoma. : 

Of these 12 reported cases, includ- 
ing the five cases in the present series, 
there were eight men and four 
women. The age at initial manifesta- 
tion ranged from 53 to 70 years, witha 
mean of 62 years. The parotid gland 
was involved in 11 cases, and the 
minor salivary gland of the palate was 
involved in one. In addition to the 
presence of local tumor, five patients 
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had ipsilateral facial nerve palsy. One 
patient had nodal’ metastasis alone, 
five patients had distant metastasis 
alone, and three patients had both 
nodal and distant metastases. The 
common sites of distant metastases 
are lung, bone, and brain. One patient 
who had lung and bone metastases 
had no follow-up. Of the remaining 11 
patients, eight died of tumor. All eight 
patients died within four years after 
initial diagnosis. Three patients were 
alive with no evidence of tumor 2%, 4, 
and 6 years after initial diagnosis. 
Thus, this tumor type has a 75% (9/12) 
rate of metastasis and a tumor- 
related death rate of 73% (8/11). It 
appears to be much more aggressive 
biologically than any of the other 
established types of salivary gland 
carcinoma. 

Because of the morphologic similar- 
ity of this type of salivary gland carci- 
noma to the ductal carcinomas of the 
breast and prostate, the physician who 
is treating such cases should carefully 
exclude the possibility of metastases 
from a carcinoma of either the breast 
or prostate before accepting the diag- 
nosis of infiltrating salivary duct car- 
cinoma. 
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. Radionuclide Salivary Imaging Usefulness 


in a Private Otolaryngology Practice 


Gerald L. Schall, MD; Roger R. Smith, MD; Larry M. Barsocchini, MD 


è Radionuclide salivary gland scans 
were performed on 44 patients using sodi- 
um pertechnetate Tc 99m. The accuracy 
of the scans and their usefulness in the 
clinical treatment of the patients were 
reviewed. The scan provided helpful infor- 
mation in 31 of 38 (82%) cases in which 
adequate follow-up data were available, 
although it proved diagnostic in only six 
Patients. It was Particularly useful in the 
evaluation of primary salivary gland neo- 
plasms, acute and chronic sialadenitis, 
and sialolithiasis, as well as in the differ- 
ential diagnosis of xerostomia. The value 
of this procedure in the elucidation of a 
variety of morphologic and functional dis- 
eases of these glands warrants its greater 
application in private otolaryngologic 
practices. 

(Arch Otolaryngol 107:40-44, 1981) 


adionuclide salivary gland scan- 
R ning remains an underused pro- 
cedure in private otolaryngologic 
practices, despite the demonstration 
of the versatility of this diagnostic 
test in the evaluation of a wide variety 
of diseases of these glands.' The num- 
ber of salivary gland scans performed 
in a community hospital is generally 
proportional to the interest and expe- 


- -rience of both the attending otolaryn- 


aoe 
® 


~ 


gologists and the physicians providing 
nuclear medicine services and their 
exposure to this procedure during 
their residency training. 

We wish to report our experience 
with salivary gland scanning in the 
past four years since its introduction 
in our community hospital. 
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MATERIALS AND METHODS 


The study group consisted of 44 consecu- 
tive patients referred to the Department 
of Nuclear Medicine (G.L.S.) by two staff 
otolaryngologists (R.R.S. and L.M.B.). 
There were 23 male and 21 female subjects, 
ranging in age from 6 to 82 years. 

The scanning technique was individual- 
ized for each patient, but one of two basic 
protocols was used. Patients with mass 
lesions received an intravenous injection of 
10 mCi of sodium pertechnetate Te 99m 
while positioned beneath a gamma scintil- 
lation camera. A dynamic flow study was 
obtained, usually in the anterior view or 
over the side of the mass, to evaluate the 
vascularity of the lesion, information 
potentially useful in its differential diag- 
nosis. Static anterior, right lateral, and left 
lateral projections were obtained at 15, 30, 
45, and 60 minutes after injection. In some 
cases, en face or posterior views also were 
obtained. These serial studies provided a 
useful means to evaluate the dynamics of 
pertechnetate accumulation and excretion 
as well as to verify any impairment of 
gland function caused by the mass lesion. 
This technique was considered superior to 
the arbitrary choice of a single time to 
perform the scan, since patients might 
vary in their handling of the radionuclide. 
After the 60-minute study was performed, 
the patient was given lemon juice to pro- 
duce an artificial secretory phase and the 
important views repeated. 

Patients with suspected functional rath- 
er than morphologic disease received a 
similar dose of radioactive pertechnetate 
in a supine position with their heads immo- 
bilized in a posterior position relative to 
the gamma camera. A dynamic flow study 
was performed that permitted a crude 
determination of the presence and size of 
the glands, information that was particu- 
larly useful in patients with severe func- 
tional disease in whom no active concentra- 
tion of the radioactive tracer was seen. 
Sequential two-minute scintigrams were 
obtained for the first 12 minutes and then 
at ten-minute intervals for the next 60 to 


80 minutes.* The study concluded with a 
routine four-view static study of the sali- 
vary glands and oral region. 

The patients were observed for as long 
as four years after the scans were per- 
formed and the final anatomic diagnosis 
determined by autopsy, surgery, or clinical 
impression, the latter often based on a 
variety of other radiologic or laboratory 
tests. The diagnostic accuracy of the sali- 
vary scans and their usefulness in the 
clinical treatment of the patients were 
then reviewed. 


RESULTS 
Normal Study 


There were three stages of salivary 
gland function that could be separated 
visually using the gamma scintillation 
camera: (1) The vascular flush oc- 
curred immediately after injection. (2) 
The concentration phase began five to 
15 minutes after injection and repre- 
sented active accumulation of pertech- 
netate by the ductal epithelium. The 
major salivary glands had the most 
intense uptake of all the structures in 
the cranial region at this time. (3) The 
secretory phase began at 15 to 30 
minutes as the radionuclide was trans- 
ported into the saliva. The oral activi- 
ty increased at the expense of the 
glandular activity and by 60 minutes 
was the hottest area on the scan. Some 
individual variation was noted. 

The appearance of the salivary 
glands and oral activity on the static 
scans were dependent on the time at 
which the study is performed. Figure 
1 is a normal study performed 45 
minutes after the injection of the 
radionuclide. The parotid glands ap- 
pear at the angles of the jaws as 
oval-shaped structures of intense up- 
take. The submandibular glands are 
almost circular and are present on 
either side of the midline between the 
lower jaw and chin. The central oral 
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activity is caused by mucosal adsorp- 
tion of the pertechnetate in the secret- 
ed saliva and is greater than glandular 
activity at this time. Some nasal activ- 
ity also is seen. 


Patient Evaluation 


The results are summarized as fol- 
lows: 


Usefulness of Salivary Gland 


Scanning 
No. of 
Role of Scan Patients 
Diagnostic 6 
Very useful 14 
Somewhat useful 11 
Not useful 7 
Misleading 0 
Lost to follow-up 6 
Total 44 


Of the 38 patients for whom adequate 
follow-up data were available, the 
scan provided helpful information to 
the clinician in 31 cases (82%), 
although it proved to be diagnostic in 
only six instances (five cases of War- 
thin’s tumor and one case of intrapa- 
renchymal abscess). It was very useful 
in the evaluation of primary neo- 
plasms, acute and chronic inflamma- 
tory conditions, and sialolithiasis. No 
patient received inappropriate thera- 
py because of misleading information 
obtained from this study. In five 
patients, a conclusive final diagnosis 
could not be made even after all the 
clinical and laboratory data had been 
evaluated. Final diagnoses in the 
remainder of the patients were as 
follows: 


5 Warthin’s tumor 
1 Pleomorphic adenoma 
1 Mucoepidermoid carcinoma 
1 Leiomyoma—Stensen’s duct 
3 Acute purulent sialadenitis 
4 Chronic sialadenitis (no stone) 
1. Radiation sialadenitis 
1 Viral sialadenitis 
5 Sialolithiasis (with acute or 

chronic sialadenitis) 
2 Abscess 
1 Rheumatoid arthritis 
6 Sialosis/diabetes 
1 Hysteria 
1 Cervical lymphadenitis 

5 Diagnosis uncertain 
6 Lost to follow-up 
44 Total 

The following cases illustrate the 
versatility of radionuclide scanning in 
the delineation of a broad spectrum of 
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pathologic conditions of the salivary 
glands. 
REPORT OF CASES 


Case 1.—A 74-year-old man had a tender 
right parotid mass. Scanning showed an 
enlarged, hot, right parotid gland with a 
cold area at the inferior portion corre- 
sponding to the palpable nodule (Fig 2). At 
surgery, a pyogenic abscess was discovered 
and drained. 

In acute purulent sialadenitis, there 
is a sharp inerease in the uptake of the 
radionuclide by the glands caused by 
the hyperemia of infection and edema 
fluid compressing the intralobar 
ducts. A cold area in a hot gland is 
strongly suggestive of a superimposed 
abscess. 


Case 2.—A 38-year-old man had recent 
onset of a painful right submandibular 
mass. X-ray films were negative for a 
stone. The scan showed a hypervascular 
right submandibular gland on flow study 






Anterior 


Right Lateral 





(Fig 3). The gland repained warm on static 
study. At surgery, acute sialadenitis and 
an intraglandular stone (nonradiopaque) 
were found. 

Increased perfusion of the gland on 
the flow study and heightened uptake 
on the static study are consistent with 
acute sialadenitis and Suggest that 
the stone formation is a relatively 
recent event. In time, the disease may 
progress to chronic recurrent sialade- 
nitis with patchy diminished pertech- 
netate uptake and, finally, to frank, 
chronic, atrophic sialadenitis with 
complete absence of gland function 
and replacement of the glandular par- 
enchyma by fibrous connective tissue. 
Thus, the scan appearance of the 
glands in sialolithiasis will depend at 
which stage of the disease the study is 
performed. 

Case 3.~A 28-year-old man had recur- 


rent enlargement and pain of the left 


Posterior 





Left Lateral 


Fig 1.—Normal static salivary scan 45 minutes after injection of sodium pertecknetate Tc 


99m. N indicates nasal activity; O, oral activity; P, parotid glands; and SM, subi 


ibular 


glands. Left submandibular gland is not weil visualized on posterior view. (From alf 


with permission from Alan R. Liss Inc.) 
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submandibular gland, Seanning showed 
decreased uptake in the left submandibular 
gland compared with the contralateral 
side, corresponding to the palpable mass 
(Fig 4). After lemon juice, activity in the 
gland persisted, and Wharton’s duct was 
well delineated. At surgery, the left sub- 
mandibular gland was removed and 
showed chronic sialadenitis, with a calculus 
and stricture of Wharton’s duct. 

The stone and inflammatory pro- 
cess were probably of considerably 
longer duration than in case 2. Promi- 


* 


Fig 2.—Left, Anterior view, hot right parotid gland; center, right lateral view, cold area at 
inferior tip corresponds to palpable nodule: right, radioactive marker over mass. 





nent visualization of the major exere- 
tory ducts after lemon juice is useful 
to confirm the diagnosis of obstruc- 
tion. Unilateral decreased or absent 
uptake is consistent with primary or 
metastatic tumor, congenital aplasia, 
or surgical ablation, as well as chronic 
sialadenitis. 

Case 4.~A 56-year-old woman had a 
slowly growing right parotid mass. A sean 
showed a cold scalloping defect in the right 
parotid, displacing the gland posteriorly 


z? Fig 3.—Left, Right lateral view, flow study demonstrates hypervascular right submandi- 


bular gland (arrow); center, right lateral view; and right, anterior view, gland remains 


warm on static study. 
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, Anterior view, decreased uptake in left submandibular gland; right, left j 
w, after lemon juice, oral activity is prominent and Wharton's duct is visible 










(Fig 5). Surgery disclosed a mucoepider- 
moid carcinoma. 

A cold lesion with gland displace- 
ment strongly suggests a malignant 
process.’ 

Case 5.—A 68-year-old man had a slowly 
growing, left-sided, facial mass. The scan 
showed a hyperfunctioning nodule inferior 
to the left parotid gland, corresponding to 
the palpable mass (Fig 6). The nodule 
remained hot after lemon juice stimula- 
tion. At surgery, a Warthin’s tumor was 
found. The patient is well three years 
later. 

Location of the mass, age, and sex 
of the patient, as well as the appear- 
ance on scan, are all relatively specific 
for Warthin’s tumor, or at least a 
benign process. Unilateral hot lesions 
are most consistent with Warthin’s 
tumor, oncocytoma, or acute sialade- 
nitis—all nonmalignant conditions. 
Therefore, their delineation on scan 
may alleviate the need for surgery in 
elderly patients who are not surgical 
candidates.’ 

Case 6.—A 6-year-old boy had a lump in 
the left cheek. On the scan, the mass 
proved distinct from parotid gland activity 
(Fig 7). The findings of left parotid reten- 
tion of the radioactive tracer after lemon 
juice stimulation and Stensen’s duct visual- 
ization were both consistent with obstruc- 
tion of the gland. Surgery disclosed a sele- 
rosing leiomyoma involving Stensen’s 
duct. 

This case illustrates the ability of 
scanning to demonstrate the effects 
of other head and neck tumors on 
salivary gland function. 

CASE 7.~A 61-year-old diabetic woman 
had high lipid levels and right parotid 
enlargement. A static scan performed 45 
minutes after injection showed all major 
salivary glands to be enlarged and hyper- 
functioning (Fig 8) as compared with a 
normal study (Fig 1) performed at a simi- 
lar time. i 

Scanning often shows that inflam- 
matory disease involves more glands 
than are evident clinically. The differ- 
ential diagnoses for diffusely en- 
larged, hyperfunctioning, salivary 
glands include acute sialadenitis, 
sarcoidosis, the lymphoma-leukemia- 
macroglobulinemia group, and the sia- 
losis group. The latter, a term used 
more frequently in Europe than in the 
United States, is subdivided into a 
hormonal type (diabetes mellitus, hy- 
perthyroidism and hypothyroidism, 
and various sex-hormone-related dis- 
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Fig 8.—Anterior view, 45 minutes after 
injection, symmetric enlargement and hy- 
perfunction of parotid and submandibular 
glands as compared with normal study 
(Fig 1). 
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Fig 5.—Right lateral view, cold scalloping defect in anterior portion of right parotid 
displaces gland posteriorly. : 





Fig 6.—Left, anterior view, hot nodule inferior to left parotid; center, anterior view, and 
right, left lateral view, after lemon juice, hot nodule is even better delineated. 


Fig 7.—Left lateral views. Left, 
Radioactive marker (arrow) on 
cheek mass shows separation 
from parotid activity. Right, After 
lemon juice, oral activity is con- 
siderably increased, left parotid 
activity persists, and Stensen’s 
duct is seen. 






gland, entire left parotid gland, and oral cavity show sharply decreased\uptake "e 


Fig 9.—Left, Anterior view, and right, right lateral view. Inferior portion, of right parotid y 
radioactive tracer. Submandibular glands are enlarged and hot. n 
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orders), a metabolig type (cirrhosis, 
malnutrition, and dehydration), and a 
pharmacologic type ¢primarily psycho- 
tropic drugs and reserpine).® Clinical- 
ly, these patients often are confused 
with those having Sjögren’s syn- 
dronie, a disease with decreased, rath- 
er than increased, uptake of the radio- 
active tracer on sean. In our series, 
several patients having hyperlipid- 
emia, with or without associated dia- 
betes, had this hyperfunctioning scan 
picture. The salivary glands histologi- 
cdlly are similar to the pancreas and 
perhaps are affected by hyperlipid- 
emia in a similar manner. 

Case 8.—A 32-year-old man had severe 
sore throat and diffuse, bilateral, salivary 
gland enlargement. The scan showed sharp 
decreased uptake in all salivary glands. 
Only minimal oral activity was present. 
Throat cultures were negative, and the 
disease presumably was viral in origin. 

Possible viral involvement of the 
glands caused diffuse decreased up- 
take. This sharp lack of uptake in all 
glands also may be seen in cases of 
Sjogren’s syndrome and other colla- 
gen diseases, as well as in physiologic 
aging. 

Case 9.—A 44-year-old woman had xero- 
stomia and a history of a variety of oto- 
laryngologie complaints, many of which 
were thought to be functional or hysterical 
in origin. The scan showed normal find- 
ings. 

The scan objectively rules out an 
organic basis for the xerostomia. 

Case 10.~A 50-year-old woman had 
xerostomia. Two years previously, she had 
been treated with cobalt 60 for a squamous 
cell carcinoma of the soft palate. The scan 
showed decreased uptake in the left pa- 
rotid gland and inferior portion of the 
right parotid gland (Fig 9). The oral cavity 


. Showed sharply decreased activity. Sub- 


mandibular glands were enlarged and 
hyperfunctioning. 

The scan provides objective evi- 
dence of xerostomia and shows func- 
tional derangement of both major and 
minor salivary glands caused by head 


and neck irradiation. Enlargement of 


submandibular glands may represent 
compensatory hypertrophy. 


COMMENT 


i f~ The first | ystematie study of the 
2, . 


use of radignuclides in the evaluation 
of the salivary glands 
1n Germany in 1965.’ In the 
Unitéd States, the ability of these 
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glands to concentrate sodium pertech- 
netate Te 99m had been recognized 
since the early days of brain scanning, 


‘but this uptake initially was consid- 


ered a nuisance because it interfered 
with the proper interpretation of the 
cerebral structures on the vertex view. 
However, investigators soon realized 
that the active concentration of an 
easily available radionuclide such as 
sodium pertechnetate Te 99m by the 
salivary glands provided a unique 
opportunity to investigate various dis- 
eases of these organs, and several 
articles on this subject appeared by 
the late 1960s.5° 

The interest in this new procedure 
probably was related to the great dis- 
satisfaction of clinicians with the 
available diagnostic methods for eval- 
uating salivary gland abnormality. In 
contrast to other surgical subspecial- 
ists, such as the neurosurgeon or 
urologist who have a number of mor- 
phologic and functional tests in their 
repertoire, the otolaryngologist has 
relatively few procedures at his dis- 
posal. The best of these, contrast sia- 
lography, furnishes good morphologic 
information about the status of the 
glands, but usually only late in the 
disease process. It does not provide 
data on the functional impairment of 
the glands. Moreover, this test has a 
low degree of patient acceptance, can- 
not be used in iodine-sensitive per- 
sons, and is contraindieated in acute 
inflammatory states. In addition, the 
procedure can be technically difficult, 
requiring special skills on the part of 
the staff radiologist or assistance by 
the attending otolaryngologist. 

In comparison, radionuclide scan- 
ning permits the continuous visual 
monitoring of the salivary gland 
dynamics of pertechnetate and pro- 
vides both useful morphologic and 
functional information. Moreover, it 
does not produce any patient discom- 
fort nor require an excessive time 
commitment from the referring phy- 
sician. The addition of the flow study 
performed after injection of the radio- 
active tracer produces useful informa- 
tion about the vascularity of a lesion 
(case 2) and may assist in the diagno- 
sis of highly vascular tumors such as 
hemangiomas. This test can be per- 
formed with instrumentation and a 
radionuclide that should be easily 


available at most community hospitals 
in this country. The radiation dose 
compares favorably with most diag- 
nostic roentgenographie procedures 
(0.12 rad whole body and 0.60 rad to 
the parotid gland from a 10-mCi dose 
of sodium pertechnetate Tc 99m).? Se- 
rial studies can be performed easily 
and safely. 

In our series the scan provided use- 
ful information in 82% of the patients 
in whom adequate follow-up study 
was done. As with most diagnostic 
procedures, these studies must be 
interpreted in association with a 
detailed history and thorough physical 
examination. In only rare instances 
will the scan findings themselves be 
pathognomonic of any specific disease 
entity. Nevertheless, we have found 
this procedure to be very helpful in the 
diagnosis and treatment of patients 
with tumors or inflammations of the 
glands, as well as to verify objectively 
the subjective clinical symptoms of 
xerostomia and to differentiate pa- 
tients with Sjégren’s syndrome from 
those with various types of sialosis. 
We believe that radionuclide salivary 
gland scanning has not reached its full 
potential and recommend greater ap- 
plication of this test in private oto- 
laryngologic practices. 
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Metastatic Cervical Adenocarcinoma 


From Unknown Primary Tumor 


Treatment Dilemma 


Jerry Templer, MD; Michael C. Perry, MD; William E. Davis, MD 


e Adenocarcinomas with cervical me- 
tastases as their only manifestation are 
infrequent. They have been grouped with 
“metastatic squamous carcinomas of un- 
known primary tumor in the ear, nose, and 
throat literature. Most cases represent 
distant metastases and will have a rapid 
downhill course to death despite all treat- 
ment. A diligent search should be made 
for treatable adenocarcinomas, eg, 
breast, ovary, prostate, and thyroid. The 
primary site will be found in only a small 
minority of cases by any means. Radical 
neck dissection should not be performed 
when the primary tumor is not localized to 
the head and neck. 

(Arch Otolaryngol 107:45-47, 1981) 


Mast: cervical masses are 
commonly seen by head and 
neck surgeons; however, adenocarci- 
noma with cervical metastases as the 
sole manifestation of the disease is 
infrequent. The vast majority of 
metastases to neck nodes arise from 
squamous cell carcinomas originating 
in the mucous membranes of the head 
and neck.'? By the mid-1940s, Martin’ 
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recognized this fact and began educat- 
ing others. He saw cases in which 
excision of cervical metastases was 
the definitive treatment while the 
undiscovered primary tumor contin- 
ued to grow until loss of function, 
pain, or ulceration through the skin 
proclaimed its existence. The oppor- 
tunity for cure had been dissipated 
through ignorance. Today, otolaryn- 
gologists are amply aware of the prob- 
lem, and most physicians believe that 
an early direct attack on a neck mass 
of unknown nature is not accept- 
able.‘ 

When a possibly malignant cervical 
mass is encountered, a thorough 
search for the primary tumor and a 
stereotyped approach generally are 
advocated, assuming the diagnosis to 
be squamous carcinoma’ (Fig 1). The 
skin of the head and neck plus all of 
the mucosa of the upper gastrointesti- 
nal tract and airways are examined 
carefully. If the primary tumor has 
not been found, the patient is pre- 
pared for a radical neck dissection. A 
biopsy specimen is taken from the 
mass, and a frozen section of the mass 
is examined. If the mass is a carcino- 
ma, a radical neck dissection is per- 
formed. The search for the primary 
tumor is continued during the follow- 
up period. No alteration of the routine 





is suggested for adenocarcinoma. 


This approach is based on the fact 


that the masses most frequently rep- 
resent disease confined to a resectable 
region. If the primary tumor is found 
and eradicated along with the cervical 


spread, there is a reasonable hope for 


cure. 


If only the metastases are — 


treated, the eventual outcome will not... 


be affected. These assumptions do not 


apply to adenocarcinoma, since it 


usually represents distant spread. of 
the disease. Extensive local therapy 


may only cause increased morbidity 
and consume the patient’s little _ 


remaining time. 


The Table summarizes our experi- 


ence with adenocarcinomas metastat-, . 


ic to the neck from unknown primary 
sites during the years 1975 through 
1979. The listed cases illustrate two: 
major points regarding the manage- 
ment of metastatic adenocarcinoma to 


the neck. The first is that most. of. 


these patients have a rapid dowmhil 









course. Patients 1 to 4 had stich a 
course and were hospitalized approxi- 


mately one third of the time from the 
appearance of their. fi 
until their deaths. They é 





cluding many while undeg general 


symptoms. ; 
Tunderwent ¥ 


multiple diagnostic prockdures, in- J 


anesthesia. With¢ the exceptign 
analgesies, their treatment was ae 
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; A ei History and Primary Tumor Found 
: Physical Examination 
Neck Mass i \ Primary Tumor Found 
Primary Tumor Not Found 
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indirect Examination Nasopharyngoscopy Tumor Nasopharynx Tumor With Radical Search 
of Nasopharynx,  Laryngoscopy Not Found Base of Tongue Not Found Neck Dissection for Primary 
Hypopharynx, Bronchoscopy Pyriform Fossa or Radiation Tumor 
and Larynx Esophagoscopy Therapy Continues 


Time From First 





< Jess at best and, at worst, harmful by 
consuming their few remaining good 
< days with unhelpful diagnostic proce- 
dures. Patient 5 underwent several 
_ diagnostic procedures and prolonged 
. hospitalization, but attempts were 
made to keep her functioning at home 
< with minimal morbidity. The primary 
tumor was never ascertained in these 
five patients despite extensive and 
expensive searches. 
-° Case 6 illustrates the second point. 
“A treatable disease was found. A 22- 
year-old woman had a 5-em neck mass 
that proved to be a papillary thyroid 
carcinoma. A total thyroidectomy was 
performed with the excision of the 
metastatic mass, and the patient is 
now undergoing suppressive (and re- 
* placement) therapy. Her prognosis is 


= ye i 
bsi COMMENT 


~ Fischers defines cancer of unknown 
: imayy stumor as metastatic cancer 


whose origin is unknown at the time 
e 
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Primary Tumor Found 


Summary of Adenocarcinomas From Unknown Primary Sites 


Symptom Until Hospital Primary Helped by 
Case Death Days Found Treatment 
1 78 days 57 No No 
2 9 mo 90 No Probably not 
3 5 mo, 18 days 52 No No 
4 10 mo 108 No No 
5 Alive with extensive 
disease for 1 yr 27 No Probably not 
6 Alive, no evidence 
of disease 17 Yes Yes 


Fig 1.—Usual management of a possible malignant neck node (modified from Meyers and Eiseman’). 



















that therapeutic decisions must be 
made. 

In the otolaryngologic literature, 
metastatic adenocarcinomas have 
been grouped with the squamous car- 
cinomas, although in actual practice 
they should be handled differently. 
Winegar and Griffin’ reviewed a se- 
ries of 106 patients with neck metas- 
tases from unknown primary sites. 
Seventeen (16%) of their patients had 
adenocarcinomas. The implication of 
their article is that a neck dissection 
should be performed for adenocarcino- 
ma when the primary tumor cannot be 
found. 

Patients with adenocarcinomas of 
unknown origin metastatic to the 
neck present a therapeutic prob- 
lem.**?° It is difficult to decide how 
aggressively to search for the primary 
tumor. The need to know the primary 
site for specific treatment must be 
balanced against three factors. First, 
survival is often short, as this disease 
may represent only a fraction of the 
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if Positive 


body’s tumor burden. In a review of 49 
patients with adenocarcinoma of un- 
known origin, median survival was 
only two months.* Second, there is a 
slim chance of finding the primary 
adenocarcinoma during life. In a 
recent series, only 22 (8%) of 266 
patients had their primary site located 
during life, even after an extensive 
evaluation.” This improved to only 48% 
after postmortem examination. In 
another series of 87 patients, the pri- 
mary site could be found by nonsurgi- 
cal methods in only eight patients. 
The mean survival was nine weeks for 
patients older than 57 years and 20 
weeks in patients younger than 57 
years." Third, a search for every pos- 
sible primary site not only runs the 
risk of being unsuccessful but also 
may uncover a primary lesion for 
which effective therapy is not avail- 
able. At this time, adenocarcinomas of 
lung, colon, kidney, adrenal glands, 
and several other sites are difficult to 
treat because few effective chemo- 
therapeutic agents are available. 

We recommend that aspiration 
biopsy with a fine needle be per- 
formed immediately when the initial 
physical examination does not disclose 
a primary tumor” (Fig 2). The diagno- 
sis of adenocarcinoma will avoid the 
usual exhaustive search for a squa- 
mous cell carcinoma. If the diagnosis 
of adenocarcinoma is made by open 
biopsy, a radical neck dissection 
should not be performed when the 
primary tumor cannot be localized to 
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Fig 2.—Algorithm shows modification of workup to include adenocarcinoma. 


the head and neck. A diligent search 
must be made for those few primary 
sites for which effective therapy is 
- available—breast and ovary in women 
and prostate in men. Thyroid and 
gastric carcinoma should be searched 
for in both sexes. Unless there are 
clues in the history, review of systems, 
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or physical examination, “screening” 
bronchoscopy, intravenous pyelogra- 
phy, and cholecystograms, etc, should 
not be performed. Exploratory opera- 
tions, solely for the purpose of diagno- 
sis, are contraindicated. 

Thyroid carcinomas occasionally 
will be found, but other occult adeno- 
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Squamous Cell Carcinoma 


of the Maxillary Sinus 


Khurshid Ahmad, MD, DLO; Roberto B. Cordoba, MD; Juan V. Fayos, MD 


© A retrospective analysis of 59 cases 
of squamous cell carcinoma of the maxil- 
lary sinus, which were treated either with 
radiation alone or combined surgery and 
radiation, was performed, Fifty-six cases 
(95%) had T3 and T4 lesions. Our results 
show that six (66.6%) of nine of T3 and T4 
lesions were controlled by combined ther- 
: apy, while radiation alone controlled 15 
(34%) of 44 of T3 and T4 lesions. Five-year 
actuarial survival of T3 and T4 patients 
treated with combined therapy was 75% 
and 33.3%, respectively, while survival of 
T3 and T4 patients treated with radiation 
alone was 38.4% and 33.2%, respectively. 
The five-year actuarial survival for the 
“whole series was 39.3%. It is our opinion 
that better results could be obtained with 
surgery followed by radiation therapy in 
selected cases. 

(Arch Otolaryngol 107:48-51, 1981) 


arcinoma of the maxillary sinus 
fortunately is uncommon, Fail- 
ure to diagnose it early because of 
misleading symptoms resembling si- 
nusitis usually leads to its detection at 
<= ‘a stage when it has already destroyed 
the bony walls of the sinus and has 
> spread to surrounding structures. It is 
‘uncommon for this cancer to spread to 
the regional lymph nodes as long as it 
remains confined within its walls. 
Once it has invaded the soft tissues of 
the face, facial skin, pterygopalatine 
fossa, or mouth, where there are abun- 
dant lymphatics, spread to regional 
lymph nodes or further is noted more 
commonly. 








Aecepted for publication March 13, 1980. 
a From the ments of Radiology, Universi- 
y ty of Miami F chool of Medicine (Drs Ahmad 
*s and Fayos), a Jniversity of Michigan Medica! 
Center (Dr Coj Toba); Am Arbor. 

Reprint reqyests to Radiation Therapy Divi- 
pian (D31), Department’of Radiology, University 
of Miami School of Medicine, PO Box 016960, 
Miami, FL 33101 (Dr Ahmad). 










- `~ 
48™{ Arch Otolaryngoi—Vol 107, Jan 1981 
`g 


. 


The primary objective of this study 
was to discover and comment on the 
effectiveness of radiation alone as 
opposed to a combination of radiation 
and surgery in the control of the pri- 


mary tumor. The survival of the 
patients also was studied, as well as 
complications arising from treat- 
ment. 


PATIENTS AND METHODS 


During the period 1955 to 1974 inclusive, 
59 sequential cases of squamous cell carci- 
noma of the maxillary sinus were treated 
in the Radiation Therapy Service of the 
University of Michigan Medical Center 
(UMMC). Fifty-five patients had histologi- 
cal diagnosis of invasive squamous cell 
carcinoma, and four had undifferentiated 
squamous cell carcinoma. Two of these four 
patients bad lymphoepitheliomas. Most of 
the cases (61%) were referred by the Uni- 
versity of Michigan Department of Oto- 
rhinolaryngology. The rest of the cases 
were referred either by other departments 
of the UMMC or from outside physicians. 

There were 37 men and 22 women. Mean 
age was 59.8 years, with an SD of 115 
years. The youngest patient was 26 years 
old, and the oldest was 89 years old. 

Cases were staged in accordance with 
the following TNM classification’: (1) T 
(Tumor).—Tl, infrastructure location of 
tumor in anterior and inferior compart- 
ment without bony destruction; T2, supra- 
structure location of tumor in posterior and 
superior compartment without bony de- 
struction (both compartments are in- 
volved); T3, bony destruction as recognized 
roentgenographically, invasion of nares or 
muscles of cheek, orbital destruction or 
enlargement of infraorbital foramen but 
no soft-tissue invasion of orbit or eye; or 
oral cavity is not involved although teeth 
may be loose; and T4, invasion of skin of 
cheek (fistula may be present), orbit and 
eye invasion, oral cavity invasion with fis- 
tula, or posterior ethmoid, sphenoid, or 
frontal sinus extensions. (2) N (Node).— 


NX, nodes cannot be assessed; NO, no clini- 
cally positive nodes; N1, single clinically 
positive homolateral node 3 em or less in 
diameter; N2, single clinically positive 
homolateral node more than 3 em but not 
more than 6 cm in diameter or multiple 
clinically positive homolateral nodes, none 
more than 6 cm in diameter; N2A, single 
clinically positive homolateral node more 
than 3 em but not more than 6 em in 
diameter; N2B, multiple clinically positive 
homolateral nodes, none more than 6 em in 
diameter; N3, massive homolateral nodes, 
bilateral nodes, or contralateral nodes; 
NBA, clinically positive homolateral nodes, 
one more than 6 em in diameter; N3B, 
bilateral clinically positive nodes (in this 
situation, each side of the neck should be 
staged separately, ie, N3B: right, N2A; left, 
N1); and N8C, contralateral clinically posi- 
tive nodes only. (3) M (Metastasis).-M0, no 
distant metastasis present; and M1, distant 
metastases present. 

Our series showed one T2 case, 21 T3 
cases (35.6%), and 35 T4 cases (59.3%). In 
two cases (3.4%), the extent of the primary 
tumor was indeterminate. In 50 (84.7%) of 
59 cases, there was no neck adenopathy. Of 
nine patients who were found to have neck 
adenopathy at initial examination, eight 
cases were N1 and one case was N2B. 

The cases were introduced into the time- 
sharing computer of the University of 
Michigan, employing appropriate data sys- 
tem programs.’ Data evaluation was done 
using a statistical package that included 
survival analysis by actuarial methods.’ 


TREATMENT 


All patients were treated with supervolt- 
age radiation with curative aim. Forty- 
seven patients (79.7%) were treated ini- 
tially with radiation. Fifteen percent had 
surgery followed by irradiation. Three 
patients had irradiation given with agent 
combinations (Table 1). In the patients in 
whom radiation therapy was the initial 
treatment (47 cases), the policy was to give 
high doses of radiation in an effort to 
eradicate the tumor permanently. Surgery 
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as the initial form of treatment was done 
on the basis of the surgeon's preference 
without previous consultation with the 
Radiation Therapy Service. Postirradia- 
tion surgery was generally reserved for 
cases in which residual or recurrent neo- 
plasm was suspected. 

Irradiation was carried out in each case 
using a cobalt 60 teletherapy unit. Rota- 
tional single-are technique was used until 
1962, Eight patients were so treated. The 
distance from source to center of rotation 
was 73 em, and a dose that varied between 
6,000 to 7,000 rads was given to the center 
of rotation in six to seven weeks. As tech- 
niques evolved, we began to use wedge 
filters to give a more homogenous dose to 
the tumor volume while sparing the normal 
tissues. Ordinarily, we employ a pair of 
wedge filters, With the use of wedges, we 
are able to protect the contralateral eye as 
well as the ipsilateral eye, provided that 
the latter had no involvement of the orbit 
or its posterior suprastructure. In cases of 
doubt, we prefer to irradiate the eye with 
no protection. Eye shields could cover a 
part of the tumor, thus risking local recur- 
rence. Thirty-six cases of those that 
started treatment with irradiation were 
irradiated with wedge filters. Tumor dose 
was higher than that employed for rota- 
tional techniques. The dose ranged be- 
tween 6,500 to 7,500 rads, with most 
patients receiving a dose clustering around 
7,000 rads given during a period of six to 
eight weeks, Nine patients were irradiated 
with single fixed fields, and they were 
treated mainly during the early period of 
the study. The dose was similar to that 
given by single-are techniques. 

In all cases, treatment was carried out 
daily, five days a week, each field being 
treated daily. Nine patients had major 
surgery as follows before irradiation. 


Major 
Surgical No. of 
Procedure Patients 
Maxillectomy plus or- 2 
»..bital exenteration 
Partial maxillectomy 2 
plus orbital exenter- 
ation 
Maxillectomy 1 
Partial maxillectomy 
Partial maxillectomy 1 
and ethmoidectomy 
Transantral ethmoi- 1 
dectomy plus sphe- 
..... noidal sinusotomy 
Radical alveolectomy 1 
s Total- 9 


K Radiation therapy after the surgical proce- 
: dure did not vary significantly from those 
= patients who received. irradiation initially. 


< Arch Otolaryngol—Vol 107, Jan 1981 


Two patients (8.4%) were given intra- 
arterial perfusion of hydrogen peroxide in 
conjunetion with radiation therapy, and 
one patient had chemotherapy. 


RESULTS 


Results were analyzed according to 
control of primary tumor and regional 
metastasis, survival, time to recur- 
rence, complications, and subsequent 
metastasis. The tumor was considered 
uncontrolled if it recurred at any time 
at its original site after the comple- 
tion of treatment. 


Status of Primary and Neck 
Adenopathy After Treatment 


Control of Primary Site With Radia- 
tion Alone.—Radiation alone was the 
treatment in 16 of 21 T3 cases (Table 
2). The tumor was eradicated in six 
(87.5%) of these 16 cases. Six of ten 
patients with uncontrolled T3 tumors 
underwent subsequent surgery. Only 
one achieved control of the primary 
tumor. 

Nine (32.1%) of 28 T4 lesions were 
controlled with radiation. In the 
uncontrolled 19 cases, seven were 
treated with subsequent surgery, 
which controlled the primary tumor in 
two cases. 

One T2 case and two with an inde- 
terminate T had no control of the 
primary tumor by irradiation. Subse- 
quent surgery was carried out in two 
of them. The T2 lesion remained 
uncontrolled. One of the undeter- 
mined T cases was successfully 
treated by subsequent surgery. 

Thus, overall control with radiation 
alone in all lesions was 31.9% (15/47 
cases). Of the postirradiation recur- 
rences, surgery was carried out in 
46.8% (15/32). Four (26.6%) of 15 
patients having subsequent surgery 
were saved. 

Control of Primary Site With Com- 
bined Surgery and Radiation.—There 
were nine cases (four T3 and five T4) 


. o 


that were treated with surgery fol- 
lowed by radiation (Table 2). The pri- 
mary tumor was controlled in 100% 
(4/4) of T3 lesions, while 40% (2/5) of 
T4 lesions were controlled. The three 
uncontrolled T4 lesions received no 
further treatment. 

Control of Primary Site With Other 
Agents and Radiation.—Two cases (one 
T3 and one T4) were treated with 
combined hydrogen peroxide and irra- 
diation (Table 2). Primary site was 
controlled in one case (T4). The 
patient with the uncontrolled tumor 
underwent maxillectomy, with subse- 
quent control of the primary tumor. 
The only tumor treated with chemo- 
therapy followed by irradiation was 
uncontrolled. 

Control of Neck Adenopathy.—Six of 


nine initial nodal metastases were | 


treated with radiation through a sepa- 
rate field. Two of six were controlled. 
Radical neck dissection along with 


maxillectomy was performed in two of. 


four patients in whom control of the 
adenopathy was not achieved. In addi- 


tion to finding squamous cell carcino- < 


ma metastatic to lymph nodes, these 
patients had persistent tumor at the 
primary site. One patient died with 
intercurrent disease at ten months, 
and the other died with tumor (uncon- 
trolled primary) at 19 months. In 
three of nine patients with metastatic 
lymph nodes, no treatment to the neck 
was given because of the patients’ 
poor general condition. Time of survi- 
val to death in this group was 7, 7, and 
11 months. 


Survival 

Actuarial five-year survival in T3. 
cases initially treated with radiation” 
and including cases of recurrence: 
treated by surgery was 38.4%. When: 
surgery was used in T3 lesions before 


irradiation, the five-year survival was _ 


75% (Fig 1). 









Treatment T2 T3 
Radiation 1 16 
Surgery and radiation* 






Table 1.—Initial Treatment Modalities 
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Survival in T4 lesions was 33.2% 
with initial irradiation, while com- 
bined surgery and radiation yielded 
33.3% survival (Fig 2). 

Actuarial five-year survival in the 
entire group (59 cases) was 39.3% (Fig 
3). No one of the 21 patients with 
uncontrolled lesions who received no 

further treatment survived more than 
24 months. 


Time to Recurrence 


» 

Of the 37 patients in whom recur- 
rence developed, the median time of 
recurrence was at four months. The 
recurrence appeared within five 
months in 75% of the cases. The long- 
est time before recurrence was 28 
months. 







Treatment T 
Radiation 2 





Years 


rial survival of T3 patients 
treated withetadiation alone (open circles, 

patiertts) and radiation plus surgery 
(solid circles, four patients). , 
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Table 2.—Initial Treatment Modality and Control of Primary Tumor 


No. of Cases 


Complications 


Most of the complications were to 
the eyes. 


No. of 

Complications Patients 
Conjunctivitis 6 
Cataract. 5 
Keratitis 2 
Ophthalmitis 2 
Serous otitis media 1 


Severe ophthalmitis developed in two 
patients who underwent enucleation 
of the involved eye. The treatment 
field included the eye in 38 cases. The 
reason why ophthalmitis developed in 
only two may be that many of the 
patients who had persistent tumor 
underwent surgery, which included an 
orbital exenteration. Thus, it is possi- 
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Fig 2.~Actuarial survival of T4 patients 
treated with radiation alone (solid circles, 
28 patients) and radiation plus surgery 
(open circles, five patients). 


ble that a higher number of serious 
eye complications might have been 
encountered. 

There were no healing complica- 
tions in patients who underwent sub- 
sequent surgical procedures after 
irradiation, except in one who had a 
skin graft that failed to take, leading 
to bony exposure and necrosis of part 
of the zygomatic arch. Adequate 
debridement was followed by com- 
plete healing. 


Subsequent Metastasis 


Subsequent metastasis developed in 
five cases, all to regional nodes at 1, 4, 
7, 8, and 16 months. In four of five 
patients with regional metastasis, the 
primary site was uncontrolled. Three 
of five patients underwent subse- 
quent radical neck dissection along 
with maxillectomy. Only one survived 
longer than five years. 


COMMENT 


No universally standardized method 
yet exists for the treatment of carci- 
noma of the maxillary antrum. Since 
the majority of the patients’ condi- 
tions usually are diagnosed at an 
advanced stage, conservative treat- 
ment with any single modality in the 
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past has led to many failures. 
Attempts, therefore, have been made 
to treat this area aggressively, com- 


bining irradiation with surgery, 
chemotherapy, and hyperbaric oxy- 
genation. 


It is also debatable whether radia- 
tion should be used preoperatively or 
postoperatively. In our experience, 
surgery before radiation was fruitful 
in controlling the primary tumor. 
Four (100%) of four T3 lesions and two 
(40%). of five T4 lesions thus were 
controlled. This better control is prob- 
ably caused by a greater effectiveness 
of irradiation when treating residual 
or microscopic tumor with obviously 
fewer amounts of malignant cells to 
destroy. 

Radiation alone controlled the pri- 
mary site in six (37.5%) of 16 T3 and in 
nine (32.2%) of 28 of the T4 lesions. 

The results were somewhat poorer 
when radiation was used as the only 
modality of treatment.’ Five- and 
three-year survival rates reported by 
these authors ranged from 0% to 28% 
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and 11% to 22%, respectively. 

Combination of surgery with preop- 
erative or postoperative irradiation 
has given somewhat better results as 
reported in the literature. In the pre- 
operative irradiation group, the re- 
ported three- and five-year survival 
ranged from 7% to 58%" and 25% to 
43.7%," respectively. However, 
when irradiation was used postopera- 
tively, five- and three-year survival 
ranged from 12% to 50%** and 36.1%." 
Badib et al, Boone et al,” and 
Rybak"* reported 13% and 35.1% five- 
year survival and 25.8% three-year 
survival, respectively, with various 
combinations of surgery and radiation 
or by using either of these modalities 
alone. 

In a review of preoperative vs post- 
operative radiation, Jesse’’ found no 
significant difference in survival be- 
tween the two approaches in all of his 
patients. However, of the patients 
whose disease was considered poten- 
tially curable on initial observation, 
40% of those in the postoperative irra- 
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diation group and 47% of patients in 
the preoperative: irradiation group 
survived three years. 
In our series better local control was 
obtained when surgery preceded irra- 
diation. However, the patients ‘who 
underwent surgery before irradiation 
were selected by the surgeons because 
of favorable conditions for resection. 
If all the patients in our series would 
have been submitted to this combined 
treatment, it probably is unlikely that 
the same results would have beén 
obtained. 
Thus, it seems to us that, in selected 
cases, the use of surgery followed by 
irradiation will be of greater benefit. 
than either modality alone. Radiation © 
therapy by itself could still cure locally 
about one third of the cases with less 
favorable conditions. Increased cures 
can be achieved by surgery after radi- 
ation fails as in our cases, where about. 
one fourth of the patients having sur- 
gery for recurrence achieved control 
of the primary tumor. 
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Nature.and Incidence 


® Misonidazole, a potent new antitumor 
agent that selectively increases the effect 
of ionizing radiations on poorly oxyge- 
nated tumor cells, was given to 21 
patients at New York University-Bellevue 
Medical Center. in 11 of the 21 patients, 
hearing loss developed secondary to drug 
ingestion. In all cases the hearing loss 
was sensorineural, of cochlear origin, and 
at least partially reversible. There did not 
seem to be a relationship between degree 
ot hearing loss and age, sex, dose, ana- 
tomic site of lesion, or prior hearing 
loss. 

(Arch Otolaryngol 107:52-54, 1981) 


otent new medicines greatly bene- 

fit patients, but their side effects 
may entail considerable risk. One such 
drug is misonidazole (RO-07-0582), a 
2-nitroimidazole that has unique anti- 
tumor properties. In laboratory ani- 
mals, this drug selectively sensitizes 
poorly oxygenated (hypoxic) tumor 
cells to the action of x-irradiation or 
gamma irradiation. Since it clearly 
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has been shown that hypoxic cells, as a 
result of oxygen deprivation, are 
approximately 2.5 to 3 times less sen- 
sitive to the action of cobalt-gener- 
ated, or equivalent, radiation than are 
well-oxygenated cells, a method that 
would eliminate or at least reduce this 
oxygen effect should prove beneficial. 
The frequent failure of conventional 
radiotherapy to eradicate large tu- 
mors, usually ascribed to the presence 
of a hypoxic tumor cell population 
within the tumor, has fostered the 
initiation of trials of the use of mison- 
idazole with radiation in humans. 
Should the drug prove effective, it will 
improve substantially our ability to 
cure large nonmetastatic tumors, eg, 
many cancers of the head and neck 
region. 

Misonidazole use thus far has been 
limited to patients having advanced 
tumors in an effort to evaluate the 
likelihood and severity of its toxic 
reactions. Preliminary results of pilot 
studies’ demonstrated that toxic reac- 
tions primarily are neurological, most 
commonly consisting of paresthesias. 
Tinnitus and clinically apparent hear- 
ing loss were noted in some patients, 
although objective testing was not 
reported as having been done.?* 

Because of our dissatisfaction with 


>. of Misonidazole-Produced Ototoxicity 


Susan B. Waltzman, PhD, Jay S. Cooper, MD 


the imprecise means by which toxicity 
was being monitored, we began a pro- 
spective study’ of the utility of serial 
audiograms for the detection of mis- 
onidazole toxicity. Results of that 
study demonstrated that serial audio- 
grams can be used for early detection 
of misonidazole toxicity and clearly 
established that the drug is toxic to 
the auditory mechanism. It is the pur- 
pose of this study to report the nature 
and frequency of this ototoxicity. 


PATIENTS AND METHODS 


Twenty-one consecutive patients (13 
men and eight women) ranging in age 
from 20 to 70 years, received the hypoxic- 
cell radiosensitizer, misonidazole, in con- 
junction with radiation therapy. Each had 
one of a variety of advanced neoplasms 
that was being treated in conformance 
with either a Radiation Therapy Oncology 
Group or Brain Tumor Study Group proto- 
col. All received baseline audiograms 
before initiation of therapy. Subsequently, 
hearing tests were performed on each day 
of treatment, between one and four hours 
after drug ingestion and at each follow-up 
visit. At the same time, patients were 
screened systematically for the presence or 
absence of ear disease and various forms of 
neurotoxicity, eg, peripheral paresthesias 
or sensory or motor neuropathies. Audio- 
grams were obtained in soundproof suites 


Audiograms, Patient 1. Left, pretreatment; center, maximum threshold 
shift exhibited during misonidazole ingestion; and right, recovery. 
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using standard audiometric equipment. 
Routine testing included the measurement 
of air-conduction and bone-conduction 
thresholds at frequencies of 250 to 8,000 
Hz, speech-reception thresholds, and 
speech-discrimination scores. Impedance 
testing was performed at the time of the 
baseline audiograms and when changes 
were noted in pure-tone thresholds. A site- 
of-lesion test battery, including tone-decay 
test, recruitment testing, Békésy audiome- 
try, and Short Increment Sensitivity Index 
(SISI) testing, was administered when 
indicated. Acoustic-reflex thresholds and 
the. presence or absence of pathologic 
reflex decay also were determined. To 
avoid the effects of random fluctuation, for 
the purpose of the study, a 15-dB or greater 
threshold shift was considered to be the 
result of the drug. Other potentially oto- 
toxic medications were not prescribed dur- 
ing the experimental period, and all 
patients had normal BUN and creatinine 
measurements before therapy. Since mis- 
onidazole is not known to be nephrotoxic,’ 
sophisticated renal function testing was 
not performed as part of this study. 


RESULTS 


Eleven of the 21 patients experi- 
enced hearing loss, ranging from a 15- 
‘to 65-dB decrease in baseline thresh- 
olds secondary to drug ingestion. Four 
patients exhibited 15- to 29-dB de- 
creases in auditory thresholds, four 
showed a decrease of 30 to 45 dB, and 
three showed decreases of 46 to 65 dB 
at affected frequencies (Figure). The 
mean threshold shift for all 21 
patients was 22 dB; the mean thresh- 
old shift for the 11 patients who 
became ototoxic was 35 dB. Of these 
11, seven had other signs of neurotox- 
icity, ranging in nature from mild to 
severe (Table 1). In all cases the 
decrease in auditory threshold pre- 
ceded the onset of other signs of toxic 
reactions. Hearing loss occurred any- 
where from the fifth through the 26th 
day of therapy and from the third to 
the eighth dose of the drug. While 
ototoxicity was demonstrable after as 
little as 6 g/sq m of the drug, other 
patients did not experience any toxic 
reactions with dosages as high as 12 
g/sq m. Thus far, no correlation 
between the dose of misonidazole and 
the rapidity of onset of ototoxicity has 
become evident in our patients. Simi- 
larly, there does not seem to be a 
standard interval between detection 
of hearing loss and the appearance of 
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Table 1.—Relationship of Dose to Toxic Reaction 


Total Dose, 


Patient g/sqm 








Patient/Age, yr/Sex 
Patients Experiencing Hearing Loss 








Ototoxicity 
12.0 Yes 


Table 2.—Descriptive Data 


Anatomic Site of Lesion 


Peripheral 
Tinnitus Neuropathy 


No 






















Prior Hearing Loss 














1/40/M Lung No 
20/57/F Brain metastases No 
Patients Not Experiencing Hearing Loss 
2/61/M Brain metastases Yes 
i 
15/35/F Cervix No 
| 
other forms of toxic reactions. 
In all cases, hearing loss was involved, speech discrimination 


sensorineural. In six patients the loss 
was unilateral and in five, bilateral 
(symmetrical in three and asymmetri- 
cal in two). Although high-frequency 
losses were most common, in some 
patients all frequencies were affected. 










were consistent with 
findings. The disprope 
crease in discrimination! 
described with other ototoxic drugs, 
was not found. Twe-patien® reporte, 
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rent with the onset*of héaring loss. 

Although this study was begun to 
test the hypothesis that misonidazole 
might be toxic to the eighth cranial 
nerve, our results indicate that the 
pathologic condition is cochlear in ori- 
gin. Our patients have exhibited a 
profile indicating only mild tone 
decay, positive SISI, recruitment, Bé- 
késy type I or II tracings, reduced 
acoustic reflex thresholds, and no 
abnormal acoustic reflex decay. 

eIn an attempt to identify factors 
that might predict toxic reactions, we 
have examined the relationship be- 
tween the occurrence or severity of 
hearing loss with age, sex, dose of 
misonidazole, or anatomic site of the 
lesion but, thus far, have found no 
correlation. A standard probit analy- 
sis was performed, but a rigorously 
defined dose-response curve could not 
be demonstrated. Of the 11 patients 
who experienced ototoxicity, seven 
had prior sensorineural hearing loss of 
long-standing duration; however, sev- 
en of the patients in whom ototoxicity 
_ did not develop also had sensorineural 

hearing loss before the initiation of 

therapy (Table 2). 

_ All patients experienced at least 
partial reversibility of the hearing 
loss. In five of the cases, complete 
recovery to pretreatment levels was 
noted within one month of completion 
of drug therapy. In two other cases, 
complete recovery occurred in the low- 
frequency range but incomplete re- 
covery in the high-frequency range. 
Two other patients who suffered only 
a high-frequency loss had partial but 
_ incomplete recovery. Unfortunately, 
«the remaining two patients could not 
zbe followed up after completion of 
therapy because of progression of 
their disease. 

In the patients studied thus far, 
there has not been a correlation 
between degree of hearing loss and 

likelihood of complete reversibility. 
© Toxic reactions clearly were drug 

induced. In two patients drug admin- 
7 istration was discontinued, but irra- 
diation continyed after clinical toxic 
« reactions “¥ Bloped. In both cases 
ovement in their audio- 


+. prompt impjov 
grams was’evidént despite continued 
irradiation? . 
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COMMENT 

Drug-induced hearing loss has been 
described in the literature primarily 
in connection with administration of 
aminoglycoside antibiotics, diuretics, 
antimalarial drugs, polypeptides, and 
acetylsalicylic acid. In such cases, 
hearing loss most often has been bilat- 
eral, high frequency, sensorineural, 
cochlear, and usually irreversible, a 
notable exception being aspirin- 
induced toxic reactions. It has been 
reported in the literature that pa- 
tients may be predisposed to ototoxic- 
ity if they are elderly, have preexist- 
ing hearing loss, have impaired kid- 
ney function,’ or receive a higher drug 
dosage. 

The ototoxicity induced by misoni- 
dazole is similar in many aspects to 
the decrease in hearing sensitivity 
associated with other drugs. In the 
patients whom we have tested, hear- 
ing loss has been sensorineural, co- 
chlear in origin, and preponderantly 
high frequency. We have noted bilat- 
eral symmetric involvement, as well 
as unilateral involvement and bilater- 
al asymmetric involvement, ranging 
from mild to severe in degree. The 
major difference seems to be the at 
least partial reversibility of ototoxici- 
ty, which has occurred in all of our 
patients—hearing frequently return- 
ing to pretreatment levels within one 
month of completion of therapy. In 
addition, advanced age or preexisting 
hearing loss has not placed our 
patients at greater risk of toxic reac- 
tions. Thus far, we have been unable 
to correlate the likelihood or severity 
of ototoxicity with specific drug 
dosage levels, although this may 
become apparent as more patients are 
treated. The effect of kidney function 
on ototoxicity could not be assessed in 
this study, as normal kidney function 
was a prerequisite to administration 
of the drug. 

There is no doubt that the patients’ 
hearing losses were secondary to drug 
ingestion. Although irradiation of the 
auditory mechanism by itself can 
induce hearing loss, some of the 
patients in whom ototoxicity devel- 
oped in the current study received 
irradiation in areas other than the 
head and neck. Most important, some 





patients with head and neck lesions in 
whom ototoxicity developed experi- 
enced improved hearing when use of 
misonidazole was discontinued, de- 
spite further irradiation. 

The otolaryngologist is well aware 
that local recurrence is a substantial 
problem in patients treated, by any 
method, for head and neck neoplasms. 
Recurrence after irradiation of large 
tumors frequently is ascribed to a 
subpopulation of poorly oxygenated 
cells within the tumor. Misonidazole, 
at least in theory, seems to offer one 
way of increasing the sensitivity of 
hypoxic cells by substituting for oxy- 
gen in radiation reactions. Since the 
drug affects only hypoxic cells, it 
should not increase the adverse effect 
of radiation on surrounding well-oxy- 
genated normal tissues, the factor 
that determines the maximum 
amount of radiation that can be 
administered. Thus, a real prospect 
exists for substantially improved local 
control, and presumably cure, of 
advanced tumor with this drug. 

At the same time, the otolaryngol- 
ogist must be aware that the drug is 
toxic to the auditory apparatus. In 
some respects this ototoxicity resem- 
bles that of other drugs; however, 
some important differences such as 
reversibility exist. A further effort is 
under way to delineate more clearly 
the clinical and physiological effects 
of the drug. 
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Clinical Notes 


Traumatic Neuromas of the Facial Nerve 


Richard W. Babin, MD; Jonathan Fratkin, MD; Lee A. Harker, MD 


è The temporal bones in two patients 
contained asymptomatic neuromas of the 
facial nerve and a third patient had an 
identical tumor of the chorda tympani. All 
three neuromas occurred in the presence 
of chronic inflammatory middie ear dis- 
ease. Histologically all three resembied 
traumatic (repairative) neuromas. Both of 
the tacial nerve lesions occurred at a site 
of frequent fallopian canal dehiscence. It 
is suggested that occasionally, long-term 
exposure of the facial nerve to chronic 
inflammation -results in proliferation of 
neurofibrils leading to neuroma forma- 
tion. 

(Arch Otolaryngol 107:55-58, 1981) 


| eae in tumors of the facial nerve 
has paralleled increased sophisti- 
cation in neuro-otologic and facial 
nerve testing and an increased accu- 
mulation of temporal bone histopatho- 
_ logic material. In an extensive review 
ofthe literature as well as his own 
clinical experience, Pulec'* collected 
nearly 100 cases of such tumors. They 
occurred anywhere along the course of 
the facial nerve, the clinical presenta- 
tion depending on the location. Pulec 
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did not subdivide facial tumors of 
neurogenic origin, nor did he illustrate 
the histology of his own cases. It is 
clear from a review of recent series 
that neurilemomas of the facial nerve 
occur more frequently than neurofi- 
bromas.*® Both of these tumors are 
composed of nerve sheath elements 
without proliferation of neurofibrils. 
Rare lesions that have masqueraded 
as neuromas are cavernous hemangio- 
ma, fatty tumor, meningioma, neuro- 
fibrosarcoma, and anomylous middle 
ear muscles, 27°73 

Most early case reports do not ade- 
quately document the histopathology, 
the exact site of tumor origin, or the 
presence of concurrent chronic middle 
ear infection. A striking exception to 
this is a case report by Greifenstein in 
1936 of a tumor originating from the 
horizontal portion of the facial nerve 
in a chronically inflamed ear." Excel- 
lent microphotographs show this tu- 
mor to be composed primarily of neu- 
rofibrils. This histologie pattern is 
most consistent with a traumatic neu- 
roma. 

The purpose of this communication 
is to add to this early report two 
tumors of the facial nerve of identical 
histologic appearance and site of ori- 
gin and a third tumor of the chorda 
tympani. All three tumors were 
asymptomatic and occurred in the pre- 
sence of chronic middle ear disease. A 



















possible cause of these tumors is sug- 
gested. 


REPORT OF CASES 


Case 1.~A 72-year-old man had bron- 
chopneumonia several days after a right- 
sided pneumonectomy for anaplastic carei - 
noma. No audiogram was available but he 
was known to have a long history of. 
decreased hearing in his right ear. There. 
was no history of facial paralysis or ver 
tigo. Physical examination at the time of 
his final admission showed symmetric 
facial motion and a thickened immobile 
right tympanic membrane. 

Temporal bones were received two hours: 
after death and fixed in 10% buffered. 
formaldehyde solution. They were subse 
quently decalcified in nitrie acid, embed 
ded in celloidin, and sectioned at 20-am. 
intervals. Every tenth slide was stained 
with hematoxylin-eosin. Subsequent. see. 
tions were stained with Bodian’s silver 
stain. n 

The right tympanie membrane was 
noticeably thickened, primarily by: an: 
increase in fibrosis of the middle portion.. 
The mucosa, and especially the submucos 
of the middle ear.and mastoid, were notice- 
ably thickened by loose fibrous tissue. 
Thickening of the mucosal strands within © 
the middle ear and adhesions between ossi- 
cles and the promontory resulted inlocu- 
lated areas of strikingly e¢ w ext- c 





date containing histiocytes. 

A dehiscence of the horizontal portion of 
the fallopian canal was present immediate- 
ly adjacent to the oval window niche. Pro 
imal and distal to this site, the facial nerve 
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Fig 1.—Left, Neuroma of facial nerve (N) in case 1, filling obturator foramen. Arrow indicates tumor; 
F, footplate (Bodian’s silver stain, original magnification x 32). Right, Microstructure of tumor in 
case 1 showing proliferation of neurofibrils characteristic 
stain, original magnification x 80). 





magnification x 80). 


and its branches appeared unremarkable. 
Through the fallopian dehiscence, a tumor 
mass projected into the oval window niche 
and filled the obturator foramen. This 
tumor seemed to be derived from the facial 
nerve and was composed of mature- 
appearing neurofibrils arranged in criss- 
crossing bundles (Fig 1). As in the case 


Fig 2.-Neuroma in case 2. Left, Note similar lo 
original magnification x 32). Right, Note 





two accounts. There was a healed perfora- 
tion of the posterior inferior tympanic 
membrane that was otherwise thickened, 
and an inactive-appearing chronie middle 
ear and mastoid inflammation similar to, 
but much less pronounced, than in the right 
ear. There was a 1X2-mm dehiscence of 
the undersurface of the horizontal fallo- 


of traumatic neuromata (Bodian’s silver 


a 
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cation to tumor in case 1 (Bodian's silver stain, 
proliferation of neurofibrils (Bodian's silver stain, original 


ferred to University Hospital, Iowa City, 
after an episode of severe headache, vomit- 
ing, and deteriorating mental status. Fif- 
teen years before, she had been treated for 
vertigo with a low-sodium diet with even- 
tual resolution of her symptoms. One year 
before, she had had ventilating tubes 
placed in her ears bilaterally for chronic 
serous otitis media. For six months prior to 


eè described by Greifenstein," despite the 
proximity of tumor to the delicate 

: -structures” of e stapes, no bone erosion 
"', Was seen. Thafinner ear was normal except 
. for a decreaSe in hair cells in the basilar 


pian canal where facial neurons could be 
seen to be in very close approximation to 
middle ear mucosa with little intervening 
perineurium, endoneurium, or submucosa 
tissue. No evidence of tumification was 


this admission, she had serosanguineous 
drainage from her right ear. On admission, 
she was found to have a healed perforation 
of her left tympanic membrane and a 


turn of the gochlea consistent with sensory 
esbycugis. 


noted. The inner ear was identieal to the 
opposite side. 


plastic ventilation tube through a thick- 
ened right tympanic membrane. Facial 


The left temporal bone was notable on Case 2.— A 56-year-old woman was trans- motion was symmetric. Shortly after 


- A 
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Fig 4.—Neuroma (N) of chorda tympani nerve. Left, Adjacent to anterior process of malleus (M) 








Fig 3.—Dehiscent facial nerve (N) adjacent 
to footplate (S) in case 3 without neuroma 
formation (hematoxylin-eosin, original 
magnification x 32). 


(hematoxylin-eosin, original magnification x 32). Right, Its histologic similarity to the other cases 
(hematoxylin-eosin, original magnification x 80). 


admission, a spinal tap showed bloody CSF. 
An angiogram showed a leaking saccular 
aneurysm of the anterior communicating 
artery. She died shortly thereafter. 

The temporal bones were received eight 
hours after death, fixed in buffered 20% 
formaldehyde, and decalcified in nitric 
acid. The bones were embedded in celloi- 
din, sectioned at 20-um intervals, and every 
tenth section was stained with hematoxy- 
lin-eosin. Subsequent sections were stained 
with Bodian’s silver technique. 

The right temporal bone demonstrated a 
thickened tympanic membrane through 
which a polyethylene tube was protruding 
into the middle ear space to a depth of 
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about 2 mm from the promontory. The 
middle ear mucosa was moderately thick- 
ened, primarily from the addition of loose 
submucosal fibrous tissue. There was pale 
eosinophilic fluid loculated in many of the 
cells of a moderately well-pneumatized 
mastoid. 

In the horizontal portion of the fallopian 
canal, a 1<1-mm dehiscence was present. 
Proximal and distal to this location, the 
facial nerve and its branches appeared 
normal. Extending through this dehiscence 
were facial nerve fibers; once out of the 
canal, these fibers formed a neuroma com- 
posed of interlacing axon bundles with 
little brous or Schwann cell matrix (Fig 2 


left). This tumor was structurally like that 
in case 1 but much smaller, and it was not 
in contact with the stapes. It was entirely 
covered by respiratory mucosa (Fig 2 
right). 

The inner ear showed moderate hydrops 
of the scala media of the cochlea and a 
rupture of the saccular membrane, presum- 
ably the result of the previously treated 
clinical Meniere’s disease. QJair cells, gan- 


glion cells, stria vascularis, arid cristae * 


° 


were normal. The endolymphatic duct. 
appeared widely patent. 

The left temporal bone demonstrated an 
intact thickened tympanic membuane wit? 
a well-healed perforation in the posterior 


N. 
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Š ‘ 
portion. The middle ear and mastoid muco- 
sa showed changes òf chronic inflamma- 
tion similar to those described on the right 
side, A dehiscence of the fallopian canal in 
the oval window niche was present on this 
side as well, and fallopian canal contents 
were herniatitig through it. The total mass 
of this tissue was so small, however, that a 
disorganized growth of newrotubules could 
not be identified with certainty. The hori- 
zontal facial nerve was artifactually miss- 
ing central to the oval window and seemed 
normal, distal to it. The inner ear showed 
flo evidence of hydrops and was otherwise 
normal. : 

Case 3.—An 18-year-old man had been 
followed up for many years at the univer- 
sity clinics for mucopolysaccharidosis V, 
one of the group of Hurler’s-like diseases. 
He exhibited many of the stigmata of this 
disease group, including short stature, 
coarse features, hearing loss, cataracts, 
and dermatoses. He was of low-normal 
intelligence and did rather well until one 
year prior to his death, when he became 
paraplegic. After this, his condition rapidly 
deteriorated, and he eventually died of 

“respiratory complications 

Since the temporal bones in this case are 
to be the subject of a more detailed histo- 

. logic report, only the pertinent findings 
will be herein reported. The middle ear 

“space was full of loose fibrous tissue and 

thickened mucosa. A chronic inflammatory 

“response was clearly present bilaterally. 

The horizontal facial canal was widely 

~ dehiscent, and the facial nerve seemed 

-almost to have been propelled into the oval 

window niche (Fig 3), but was clearly not 

neoplastic. However, a neoplasm composed 
of interlacing bundles of neurofibrils was 
found to originate from the chorda tym- 

pani at its contact point with the malleus. 
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It was covered with mucosa and was in all 
ways similar to the other tumors (Fig 4). 
The chorda was normal peripheral and 
central to the mass. 


COMMENT 

It is generally agreed that neurile- 
momas of the facial nerve originate 
from sensory nerve sheaths and may 
occur anywhere from the glial- 
Schwann cell junction to the parotid 
portion. Their symptoms vary depend- 
ing on their site of origin. Those 
beginning in the horizontal or vertical 
portions may have conductive hearing 
loss, whereas those beginning more 
centrally may cause neurosensory loss 
and vertigo. Facial paralysis is a fre- 
quent but not universal symptom at 
either site. Several authors have 
emphasized the importance of polyto- 
mography in any atypical case of 
Bell’s palsy to rule out such tumors. 
No cause for these tumors has been 
suggested. Although a few cases have 
been described in chronically inflamed 
ears, the site of origin was not likely 
to bring the tumor in direct contact 
with the inflammation. 

Dehiscence of the horizontal fallo- 
pian canal at the level of the oval 
window niche is a well-known ana- 
tomic variant occurring in up to 55% 
of the temporal bone bank speci- 
mens.™" It has been emphasized that 
such gaps in the facial nerve’s bony 
armor places it at risk during stape- 
dectomy. Such a bony absence has also 
been implicated in certain cases of 
idiopathic facial palsy, in which nerve 
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Oblique Facial Cleft 


Armando T. Chiong, MD; Eutrapio S. Guevarra, Jr, MD; Robie V. Zantua, MD 


© Oblique facial clefts (meloschisis) are 
the most uncommon of the facial clefts, 
with 78 reports in the world literature. The 
embryology of this congenital deformity 
remains a matter of controversy. Details of 
surgical management are emphasized in 
the two reports of cases. 

(Arch Otolaryngol 107:59-62, 1981) 


e facial clefts are extremely 
rare, with about 78 cases re- 
ported in the world literature to this 
time. The American Association of 
Cleft Palate Rehabilitation has pro- 
posed a classification of rare facial 
clefts into the major groups of (1) 
mandibular process clefts, (2) naso- 
ocular clefts, (3) oro-ocular clefts, and 
(4) oro-aural clefts. The naso-ocular 
clefts extend from the alar region 
toward the medial canthus.* Clefts of 
the oro-ocular group connect the oral 
aperture to the palpebral fissure. 

Paul Tessier, MD, in 1973, proposed 
a new classification through a num- 
bering system, which integrates the 
findings of clinical examination with 
the underlying facial bone deformity 
seen at the time of reconstructive 
repair. It is numbered from 0 to 14, 
following constant lines through the 
eyebrows, eyelids, maxilla, nose, and 
lip’ as illustrated in Fig 1. 


PATHOGENESIS 
AND EMBRYOLOGY 


The first of two leading existing 
theories is that of a defect of fusion as 
proposed by Dursy, which states that 
failure to achieve contact or fusion of 
the free ends of the facial processes 
leads to the formation of facial clefts.’ 
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The second theory is that of mesoder- 
mal migration and penetration as pro- 
posed by Warbrick et al, who do not 
exclude the existence of free-end 
facial processes in the central portion 
of the face. They believe that the 
craniofacial mesoderm is augmented 
by neuroectoderm brought in by the 
neural crest cells and that the facial 
bones originate principally from this 
embryological origin. Failure of the 
neuroectoderm to penetrate the un- 
supported epithelial wall leads to dis- 
integration and formation of a facial 
cleft. 

McKenzie and Craig relate these 
defects to inadequate arterial blood 
supply occurring at a time of rapid 
growth and development.’ 


REPORT OF CASES 


Case 1.—A 15-year-old boy was seen 
because of a right-sided, incomplete, con- 
genital facial cleft. There were no apparent 


Fig 1.—Tessier’s classification of facial 
clefts. Top, Location of clefts on face. 
Bottom, Skeletal pathways of clefts (cour- 
tesy of Paul Tessier, MD). 


unusual prenatal, consanguinity, or heredi- 
tary factors. Two years previously he had 
undergone a cleft lip repair. As shown in 


Fig 2, the vermilion-lined cleft extended’ 


from the upper lip to a coloboma of the 
medial portion of the right lower eyelid. 
There was a deformity of the lower lacri- 
mal canaliculus, and the lid was retracted 





inferiorly. The cleft bypassed the nasal ala, 


which appeared normal but was slightly 
rotated toward the medial canthus. There 


was no cleft alveolar process. nor’ cleft 
palate present, but there was slight malpo- 


sition of the lateral incisor and. canine 
teeth. The underlying bone was dehiscent 
from the canine fossa area to the region of 
the infraorbital foramen, and the anterior 
medial wall of the maxilla was hypoplas- 
tie. 

Management.—The previous operation 
was a repair of the cleft lip defect using a 
square flap similar to the Le Mesurier 


technique (Fig 2). A second operation was: 
performed in which the lower lid was 








rotated superiorly and medially to the ae 


inner canthus as a flap, and the hypoplastic 


Fig 2.—Drawing of patient 1 shows com- 





w: 


piete facial cleft before closure of tip 2 


defect. 
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& Fig 4.—Patient 1 at 15 years of age after 
repair of lip shows ectropion and cheek 
defect. Right, Four months after repair of 
cheek and lid defects. 








Fig 5.—Patient 2 before surgery. Note 
incomplete, unilateral, left-sided oro- 
ocular cleft. 
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Fig 6.—Drawing of patient 2 illustrates 
incision of skin flaps; at bottom right is 
skeletal defect of this patient. 


Fig 7.—Drawing of patient 2 shows skin 
closure and carved silicone elastomer 
used for repair of floor of orbit and maxil- 
lary defect. 


Fig 8.—Silicone elastomer in place at floor 
of orbit (case 2). 


Fig 9.—Silicone implant over hypoplastic 
maxilla (case 2). 





Fig 10.—Preoperative and postoperative 
pictures of patient 2. 








` 
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RAGS 


portion of the coloboma was partially 
excised and undermined and then used to 
form a palpebral conjunctiva by suturing it 
to the lower eyelid. The decrease in vertical 
dimension between the upper lid and the 
lower eyelid was corrected using a local 
interdigitating flap. The closure of the 
cheek defect was accomplished as shown in 
Fig 3 using a modification of the Tessier 
technique. This enabled us to bring the 
nasal alar base inferiorly and to place the 
closure line along the lateral rim of the 
nose. Medical-grade silicone was carved 
and implanted to correct the depressed 
bony portion of the maxilla. No complica- 
tions were noted during the surgical fol- 
low-up period of four months (Fig 4). 
Case 2.-A 17-year-old girl was seen 
because of a unilateral, incomplete, left- 
* + sided, oro-ocular cleft, type I (Fig 5). There 
was no unusual prenatal or hereditary his- 
tory or consanguinity. The nasolacrimal 
system was disrupted by the cleft, and the 
nasolacrimal duct was completely ob- 
structed. The lower canaliculus was mal- 
formed and beyond repair. There was an 
inferior displacement of the ipsilateral 
orbital floor and globe. 
Management.—A carved silicone implant 
e was used to correct the problems associated 
with the hypoplastic maxilla (Fig 6 to 9). A 
« ‘local interdigitating flap was used to 
. reconstruct the lower eyelid. The lip was 
™ closed using the rotation-advancement flap 
” technique af Millard. The left nasal alar 
base wagTepositionéd more inferiorly. A 
transposition flap from the upper eyelid 
$’ 
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Fig 11.—Left, Preoperative and, right, postoperative profiles of patient 2. 


was used to elevate the lower lid medially. 
One month later, dacryocystitis developed, 
and the Pseudomonas infection responded 
to the topical administration of gentamicin 
sulfate. Total removal of the lacrimal sac 
and duct remnants and removal of the 
silicone implant of the orbital floor were 
performed to prevent reinfection. One 
month later, a new silicone implant was 
replaced in the orbital floor region. No 
other complications were noted in the fol- 
low-up period of eight months (Fig 10 and 
11). 


LITERATURE REVIEW 


Boo-Chai credited the first recorded 
case to von Kulmus in 1732. He also 
reported 23 cases of oblique facial 
clefts involving infants who survived, 
and his article contains an excellent 
review of the subject,‘ as does the 
article by Dey.’ The subject is also 
reviewed nicely by Mladick et al. 

Oro-ocular cleft begins in the area 
lateral to the cupid’s bow and moves 
onto the cheek in the direction of the 
eye. Using the infraorbital foramen as 
a reference point, these clefts are di- 
vided into two types.t In type I, the 
cleft of the upper lip courses laterally 
to the nasal ala and then turns superi- 
orly to end in the region of the medial 
canthus. The defect of the facial skel- 
eton extends from the lateral incisor 
or canine teeth to the region of the 


infraorbital foramen. The type H oro- 
ocular cleft begins near the corner of 
the mouth and terminates in a colobo- 
ma in the midportion of the lower 
eyelid or near the lateral canthus. The 
dehiscence of the anterior face of the 
maxilla begins between the canine 
and first molar teeth and extends 
superiorly to the infraorbital rim, 
lying lateral to the infraorbital fora- 
men. 


COMMENT 


Surgical management of this con- 
genital anomaly has been described 
using a modification of Tessier’s tech- 
nique along with silicone implants to 
correct the deformities associated 
with the hypoplastic maxilla. The 
nasolacrimal duct and sac must be 
evaluated and considered in the recon- 
structive repair. Nasal alar deformi- 
ties may require correction. 

The treatment of oblique facial 
clefts cannot be standardized. Howev- 
er, some guidelines in the surgical 
management include the following: (1) 
repair of the cleft must include accu- 
rate approximation of each tissue 
layer, (2) failure to obtain meticulous 
layer closure will result in a loss of 
anatomical continuity and a depressed 
scar along the site of the operative 
procedure, and (3) when the repair 
crosses lines of minimal skin tension 
or when there is loss of length, multi- 
ple Z-plasty (interdigitating flaps) 
can be used to advantage. 


Nonproprietary Name and 
Trademark of Drug 


Gentamicin sulfate—Garamycin. 
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Verrucous Carcinoma of the Middle Ear 


Gayle E. Woodson, MD; Stephen Jurco HI, MD; Bobby R. Alford, MD; Malcolm H. McGavran, MD 


è A case of a highly destructive, cyto- 
logically nondysplastic squamous epithe- 
lial lesion of the middle ear is presented. 
The cranial nerve involvement and bone 
destruction are more extensive than has 
been seen in cholesteatoma. Cultures are 
negative for Pseudomonas, and the 
patient does not have the reported diathe- 
sis for malignant otitis externa. The gross 
and microscopic features are those of 
verrucous carcinoma. To our knowledge, 
the middle ear has not been previously 
reported as a site of involvement by verru- 
cous carcinoma. 

(Arch Otolaryngol 107:63-65, 1981) 


errucous carcinoma is a distinc- 

tive squamous neoplasm, charac- 
terized by local invasion and a cytolog- 
ically benign histologic appearance. It 
was first described in the orophar- 
ynx.' Other mucosal sites include the 
larynx, anus, cervix, vagina, and nasal 
fossa. It has been reported on the 
hand, but most verrucous carcinomas 
of the skin arise in moist intertrigi- 
nous areas, such as the glans penis, the 
labia, and gluteal fold. To our knowl- 
edge, the middle ear has not been 
previously reported as a site of 
involvement for this tumor. We report 
a case of verrucous carcinoma of the 
middle ear and mastoid. 
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REPORT OF A CASE 


A 72-year-old man had a long history of 
right ear disease. At the age of 12 years, 
his right eardrum was traumatically perfo- 
rated. The ear drained occasionally for 20 
years, and then persistent drainage devel- 
oped. One year prior to his presentation, 
facial paralysis developed on the right side, 
and he was seen at another institution. On 
exploration of the ear, an erosive lesion in 
the mastoid that exposed the middle cran- 
ial fossa dura was found. He was thought 
to have an unusually aggressive cholestea- 
toma. A modified radical mastoidectomy 
was performed. He did well for a few 
months, and then the drainage recurred. 
Four months prior to this admission, he 
noted progressive hoarseness and dysphag- 
ia. He had no history of diabetes or other 
medical problems. 

On physical examination, he had facial 
paralysis on the right side, as well as 
weakness of the ipsilateral 9th, 10th, 11th, 
and 12th cranial nerves. His right external 
auditory canal was occluded with white 
material. An audiogram demonstrated no 
detectable hearing in the right ear. No 
pathogens grew in bacteriological cultures. 
Mastoid films are shown in Fig 1. Compu- 
terized tomography demonstrated near- 
total destruction of the right temporal 
bone, as shown in Fig 2. 

At surgery, the temporal bone was filled 
with papillary white tissue that extended 
into the petrous apex and inferiorly along 
the base of the temporal bone over the 
jugular bulb and along the carotid artery. 
Dura was widely exposed in both the mid- 
dle and posterior fossae. A mass of bone, 
identified as the otic capsule, was found 
lying free in the mastoid cavity. Postoper- 
atively, 5,400 R was delivered to the right 
temporal area. 
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PATHOLOGY 
Gross Appearance 


The specimen consisted of approxi- 
mately 50 pieces of soft, friable white - 
tissue ranging in maximum size from 
0.2 to 1.5 cm. The larger pieces showed 
multiple papillary fronds on one sur- 
face and had a cobblestone appear- 
ance on the opposite surface (Fig 3). 
Also received was the otie capsule. 
On sectioning, the cochlea was identi-. 
fied and contained minute pieces of. 
friable white tissue. 


Microscopic Appearance 
Histologically the lesion was charac- 


terized by a papillomatous keratiniz- ` 


ing squamous epithelium with acan- 


thosis, hyperkeratosis, and parakera- _ 


tosis. There was an orderly sequence © 
of maturation without cytologic 
atypia. The deep margins were bul- 
bous and pushing. Invasion of the 
cochlea and surrounding bone was 


seen (Fig 4). Slides of the epithelium : 


removed at the prior mastoidectomy 
had the same appearance. 


COMMENT 


Previously recognized: ‘squamous : 
epithelial lesions of the middle ear. 


include cholesteatoma, squamous car- — 


cinoma, and ‘pseudoepitheliomatous 


hyperplasia. Destruction of the tem- . . 
poral bone may be caubed. by any of. 


these, as well as osteomyelitis second~ 
ary to “malignant” external otitis. 
Each of these entities was considered 
in the differential diagnosisyof this 
case. 


. 











Fig 1.~—Routine roentgenogram demon- 
strating extensive lytic destruction of right 
temporal bone. 









Fig 2.—Computerized tomographic scan 
demonstrating extensive right temporal 
bone destruction with bony sequestra 
(coronal section). 


Fig 3.—Surgical specimens. Lett, Fragment of removed verrucous carcinoma showing 
papillary surface projections (original magnification x 10). Right, Cobblestone appear- 
ance of the deep margin (original Magnification x 7). 





Fig 4.—Left, Photomicrograph of verrucous Carcinoma demonstratin 





Cholesteatoma is the most common 
cause of bone destruction in the mid- 
dle and inner ear. Facial paralysis is a 
known complication of this lesion. 
Sheehy et al report an incidence of 1% 
in cases not operated on previously." 
So-called congenital cholesteatoma be- 
haves more aggressively. Approxi- 
mately 90% of patients with primary 
petrous apex cholesteatomas are seen 
initially with facial palsy.‘ If the cho- 
lesteatoma is complicated by apical 
petrositis, sixth-nerve palsy and fifth- 
nerve pain may result. It is conceiva- 
ble that an extremely invasive chole- 
steatoma could cause paralysis of the 
lower cranial nerves, as observed in 
this case. However, to our knowledge 
this has not been reported. Involve- 
ment of the lower cranial nerves with 
a draining ear is considered to be an 
ominous sign, suggestive of malignan- 
eys 

Grossly and microscopically, chole- 
steatoma consists of a thin epithelium 
overlying granulation tissue and pro- 
ducing large quantities of keratin. 
The epithelial surface is smooth and 
has a characteristic sheen. 

In this case, the epithelium was 
extremely thick. The luminal surface 
had a papillary texture rather than a 
sheen, and the basal surface had a 
cobblestone appearance. To our 





g bulbous deep margin, 


ż orderly maturation, and absence of atypia (hematoxylin-eosin, original magnification x 90). 
re Right, Verrucous carcinoma invading cochlea (hematoxylin-eosin, Original magnification 
x 60). 
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knowledge, these clinical and patho- 
logic findings have not been previous- 
ly described in cholesteatoma. 
Squamous carcinoma is the most 
common malignant tumor of the mid- 
dle ear.’-* About 50% of these arise in 
ears with a history of chronic drain- 
age. Squamous carcinoma has been 
reported in association with a chole- 
steatoma.??* However, one case was 
not well documented, and attempts to 
review histologic material from this 
case were unsuccessful. The other case 
occurred following radiotherapy. Dif- 
ferentiation of the lesion described in 
this report from squamous cancer is 
easily made on histologic grounds. 
One case of pseudoepitheliomatous 
hyperplasia has been reported.” The 
patient had a 45-year history of ear 
drainage. The lesion was associated 
with granulation tissue and bony ero- 
sion in the attic and antrum. Verru- 
cous carcinoma can be differentiated 
from pseudoepitheliomatous hyper- 
plasia by two major histologic criteria. 
The former is well differentiated and 
thickened, with bulbous, pushing deep 
margins, whereas the latter manifests 
some degree of atypia, with sharp, 


1. Ackerman LV: Verrucous carcinoma of the 
oral cavity. Surgery 23:670-678, 1948. 

2. Headington JT: Verrucous carcinoma. Cutis 
21:201-211, 1978. 
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5. Lodge WA: Malignant tumors of the tempo- 
ral bone. Arch Otolaryngol 79:85-119, 1965. 
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elongated pegs of epithelium extend- 
ing into subepithelial tissue.’ 

In elderly diabetic or debilitated 
patients, otitis externa may lead to a 
progressive osteomyelitis of the tem- 
poral bone, referred to as “malignant” 
external otitis. It commonly causes 
facial nerve paralysis, and lower cran- 
ial nerves are frequently involved." 

Clinically, this patient was sus- 
pected of having malignant external 
otitis. However, he did not have any 
predisposition and repeated cultures 
were negative for Pseudomonas or 
other pathogens. The bony destruc- 
tion in this case could not be accounted 
for by infection, and this strongly 
suggests malignancy. + 

The gross and microscopic appear- 
ance of this lesion and the aggressive 
clinical behavior are most consistent 
with the diagnosis of verrucous carci- 
noma. 

Chronic irritation has been impli- 
cated as a cause of verrucous carcino- 
ma of the mouth and larynx.” A moist 
environment also seems conducive to 
development of these tumors. The 
more than 40-year history of chronic 
drainage in this patient’s ear provided 
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an appropriate setting. 

Owing to the extent of the neo- 
plasm, it is impossible to determine 
precisely whether the lesion arose in 
the middle ear or in the external audi- 
tory canal. This has been a point’ of 
discussion in other reports of malig- 
nant tumors of the ear. In general, it 
is believed that lesions arising in the 
canal first spread to soft tissues 
around the auricle, whereas tumors 
arising in the middle ear and mastoid 
spread medially.*™ On the basis of 
this assumption, we believe this verru- 
cous carcinoma arose in the middle ear 
or mastoid. 

Verrucous carcinoma is difficult to 
diagnose because its clinical behavior 


contrasts with its benign cytologic _ 


appearance. Underestimation of the 
malignant nature of the lesion results — 
when there is insufficient communica- 
tion between clinician and patholo- 
gist. It is therefore conceivable that 
verrucous carcinomas may have been — 
seen in the middle ear previously and — 
interpreted as “aggressive cholestea- 
toma,” or, on the basis of clinical’ 
behavior, as a “squamous carcino- 
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A 4-year-old boy had severe com- 
bined immunodeficiency and adeno- 
sine deaminase deficiency that had 
been diagnosed at 2 months of age)? 
The patient had spent most of his life 
in protective isolation but had had 
multiple infections including Nocar- 
dia pneumonia, Pneumocystis carinii 
“pneumonia (three episodes), malab- 
sorption, oral and perineal candidiasis, 
and myobacterial osteomyelitis of the 
left arm. The latter resulted in his 

“receiving antituberculous therapy un- 
til July 1978, when its use was discon- 
tinued because hepatitis had devel- 
oped. The child has been treated with 









A 42-year-old man had noted swell- 
“ing of his face (Fig 1) five years 
before admission to the hospital for 
further diagnosis of bilateral diffuse 
hypertrophy of the parotid glands. 
There was no history of relapsing 
-parotiditis or painful swelling of the 
< glands during meals. The swelling was 
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PATHOLOGIC QUIZ CASE 1 


Richard W, Waguespack, MD, Galveston, Tex 


thymosin for his primary disease. He 
initially was seen in August 1978 by our 
otolaryngology service for clear rhi- 
norrhea, but the examination’s results 
were unremarkable. He remained hos- 
pitalized, having several episodes of 
fever of an undetermined cause, and 
he was seen again on Dee 21, 1978, for 
right periorbital swelling and fever. 
The examination at this time indi- 
cated right frontal tenderness, mucoid 
discharge from the right nasal cavity, 
and a red granulomatous lesion in the 
left nasal cavity, primarily on the 
septum but extending to the nasal 
floor. Examination of the nasal cavity 


PATHOLOGIC QUIZ CASE 2 


confined to the parotid glands. The 
submaxillary and sublingual glands 
were normal. Normal saliva could be 
pressed out of the glands. There were 
no signs of keratoconjunctivitis sicca 
or other eye disorders. There were no 
problems concerning the small joints 
of the hands or feet. There were no 


did not show the specific source of the 
rhinorrhea and the results were other- 
wise unremarkable, as were the oph- 
thalmologic examination’s results. 
Sinus roentgenograms taken that day 
were interpreted by the patient’s 
attending otolaryngologist and radi- 
ologist as being normal. 

The nasal cavity was inspected, and 
the lesion was totally excised while 
the patient was under general anes- 
thesia. Permanent sections and spe- 
cial stains are shown (Fig 1 through 
3). 

What is your diagnosis? 


G.J. Hordijk, C.J. L. M. Meyer, Leiden, the Netherlands 


endocrinologic or metabolic disorders. 
The chest roentgenogram was normal. 
Sialography showed normal but en- 
larged glands, and the scintiscan was 
normal. To get a proper diagnosis, a 
biopsy specimen of the parotid gland 
was obtained (Fig 2 and 3). 

What is your diagnosis? 
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Figure 3. 


PATHOLOGIC QUIZ CASE 2 





Figure 1. 


Figure 3. 
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Pathologie Diagnosis: Tuberculoma 
gf the nasal cavity. 

Figure 1 is a low-powered view 
(hematoxylin-eosin [HE], x27) of the 
nasal lesion demonstrating stromal 
inflammation. Figure 2 is a high-pow- 
er view (HE, x100) of an ill-defined 
loosely patterned, noncaseating gran- 
uloma. An acid-fast bacillus is demon- 
strated in Fig 3 by special staining. 
The classic histopathologic lesion asso- 
ciated with tuberculosis is the tuber- 
cle. The hard tubercle is characterized 
by a central aggregate of plump mon- 
onuclear cells that vaguely resemble 
epithelial cells and are therefore 
referred to as epithelioid cells. These 
cells are thought to be mononuclear 
phagocytes that have ingested tuber- 
cle bacilli. At the periphery, or some- 
times in the center of the tubercle, are 
large, multinucleate Langhans’ giant 
cells. Around the periphery of this 
cluster is a collar of plump fibroblasts 
and lymphocytes. Later, the central 
area may undergo caseous necrosis, in 
which all cellular detail is lost, and the 
cells become replaced by amorphous, 
pink-staining cellular debris. This is 
the hallmark of tuberculosis. Acid-fast 
stains will identify tubercle bacilli. 
Presumably, this lesion’s atypical his- 
tologic appearance is related to the 
patient’s cell-mediated immune defi- 
ciency. 

Tuberculosis of the nasal cavity is 
uncommon, and most reports were 
published when tuberculosis was more 
prevalent than it is today.*° Symp- 
toms generally consists of discharge, 
crusting, slight pain, and partial nasal 
obstruction, the latter being most 
commonly cited. Classically, the dis- 
ease is initially seen, as in this ease, 
with a red or purple unilateral septal 
tumor, although the gross appearance 
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may range from superficial ulceration 
to a papillomatous mass. Occasionally, 
the lateral nasal wall is involved 
(usually the inferior turbinate). Perfo- 
rations, particularly of the cartilagi- 
nous septum, may appear, but saddle- 
nose deformity is uncommon. In the 
lupus variety, local spread may occur 
to the face and external part of the 
nose, may ascend the lacrimal duct to 
produce a cold abscess of the lacrimal 
sac, or may extend to involve the para- 
nasal sinuses. 

Involvement of the paranasal sinus- 
es is also rare, and only about 40 cases 
have been presented in the world liter- 
ature. Spread may be hematogenous, 
as most authors imply, or may extend 
from contiguous areas of the nose or 
nasopharynx. If untreated, wide- 
spread destruction of bone (especially 
of the maxilla and the ethmoid) may 
ensue, leading ultimately to orbital 
and intracranial extension. Before 
effective antituberculous chemothera- 
py, these complications generally had 
a fatal outcome. 

Diagnosis of nasal tuberculosis is 
made by microscopic examination and 
culture of representative material and 
should generally be straightforward. 
On the other hand, a case has recently 
been reported in which a patient with 
a primary nasal tuberculoma initially 
had the diagnosis clinically, as well as 
histologically, of Wegener’s granulo- 
matosis. Only after extensive search- 
ing of specially stained sections was 
the correct diagnosis made. This arti- 
cle stresses the possible confusion 
between this specific granulomatous 
disease and malignant granulomas of 
the nose.’ 

As mentioned previously, nasal tu- 
berculosis is an uncommon disease. 
Havens’ reviewed the American liter- 





ature in 1931 and listed 15 cases of 
primary nasal tuberculosis, but the 
diagnosis was doubtful in seven of 
these. Most of his patients had tuber- 
culomas. Nasal involvement is usually 
secondary to pulmonary or dissemi- 
nated disease. A recent article in the 
internal medicine literature cited up- 
per respiratory tract tuberculosis in 
1.8% of 843 patients.’ Eleven had 
laryngitis, either alone or with asso- 
ciated epiglottic pharyngeal, tonsillar, 
or palatal involvement. Five others 
had otitis media, tonsillitis, or tongue 
and pharyngeal involvement. This 
study cited no nasal involvement. All 
of these patients with upper respira- 
tory tract involvement were thought 
to have pulmonary tuberculosis, and 
all were treated with the appropriate 
chemotherapy. 

Several authors have postulated 
that the rarity of both primary and 
secondary tuberculosis in the nasal 
cavity may be caused by bactericidal 
activity of nasal secretions and to the 
mechanical protection afforded by the 
mucociliary mechanism of the nasal 
mucosa. Primary infection may be 
caused by inhalation or by trauma to 
the nasal septal mucosa associated 
with a contaminated finger. Secon- 
dary disease may be associated with 
direct spread by coughing from a 
pulmonary focus or by hematogenous 
dissemination. 

Tuberculosis is the classic disease in 
which the cell-mediated immune sys- 
tem plays a primary role in host 
defense.’ Drugs such as steroids and 
immunosuppressants, and diseases 
that compromise the system, will cer- 
tainly leave the patient predisposed 
either to the acquisition of tuberculo- 
sis or to reinfection. Other patients in 
whom active tuberculosis is more like- 
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ly to develop include those with dia- 
betes mellitus (especially young, brit- 
tle diabetics) and patients who have 
undergone. gastrectomy. Thus, it be- 
hooves the otolaryngologist to remain 
cognizant of nasal and other upper 
respiratory site tuberculosis in such 
compromised patients. 


Luis. G. Gomez, MD, took the photomicrographs 
for this presentation. 


Pathologic Diagnosis: Diffuse onco- 
cytosis of the parotid glands. 

On gross examination, the biopsy 
specimen showed an accentuated lobu- 
lar architecture and a distinct tan- 
brown color. 

Microscopically, almost all acini in 
the lobuli were hypertrophic and were 
composed of oncocytes, ie, large cells 
rich in cytoplasm with a well-marked 
polyhedral and round-cell contour and 
eccentric nucleus. In the HE staining, 
the cytoplasm showed numerous 
strong eosinophilic granules (Fig 2), 
which could be stained with phospho- 
tungstic acid hematoxylin (Fig 3), 
Luxol fast blue, Bensley’s acid-alka- 
line fuchsin, and cresyl violet acetate 
stains. The granules did not stain with 
PAS, Alcian blue, and mucicarmine. 
There were only a few foci of acini, 
mainly consisting of normal acinic 
cells. However, oncocytes were seen 
here too. Multiple sections failed to 
disclose cystic or cartilaginous foci. No 
mitotic activity was found. 

Oncocytes appear most often as 


Residents and fellows in otolaryngology 
ARCHIVES commenting on cases presented. 
in duplicate. Photomicrographs must be clear and can include an outline dra 
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incidental findings in aging salivary 
tissue. They are almost always pres- 
ent in persons older than 70 years.” It 
has been shown by electron micros- 
copy that the granular appearance of 
the cytoplasm is caused by the pres- 
ence of numerous large and bizarre 
mitochondria.’ Histochemically, they 
are characterized by the abundance of 
oxidative enzymes and the presence of 
adenosine triphosphatase. Oncocytes 
are not specific for the salivary 
glands; they are also found in the thy- 
roid gland, the parathyroid gland, and 
the kidney. 

Besides solitary oncocytosis, soli- 
tary oncocytomas of the salivary 
gland have been described. They 
are mainly confined to the parotid 
gland and make up less than 1% 
of the tumors of the major salivary 
glands.” 

However rare, in some cases, the 
pathologic process seems to be an 
extensive metaplasia, affecting acinic 
and ductal cells.** This may progress 
to such an extent that almost the 
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entire gland may eventually consist of 
oncocytes. Diffuse oncocytosis is a 
benign disorder; therefore, we will 
observe this patient for the next few 
years without further therapy. 
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News and Comment 





Meeting.~The next meeting of the 
Ear, Nose, and Throat Research Soci- 
ety will be conducted in Liverpool, 
England, April 3, 1981. 

Members wishing to read a paper 
should submit ten copies of an 
abstract to the secretary at the given 
address before February 28, 1981. 
Those engaged in research who have 
not yet become members of the soci- 
ety are encouraged to submit a paper 
to this meeting but are advised to 
contact the secretary about the recom- 
mended form for submission of an 
abstract. For this information, write 
to Professor P. Stell, Department of 
Otorhinolaryngology, Royal Liverpool 
Hospital, PO Box 147, Liverpool, 
England, L69 3BX. 


` Announcement.—The new officers of 
the International Society for the His- 
» tory of Otolaryngology for 1980 to 
1982 are as follows: president, Peter 
<- W. Alberti, MB, PhD, FRCS, Profes- 
‘sor of Otolaryngology, Mount Sinai 
Hospital, Toronto; vice-president, Col- 
lin S. Karmody, MD, FRCSE, FACS, 
Professor of Otolaryngology, Tufts 
University School of Medicine, Bos- 
ton; secretary-treasurer, Joseph W. 
‘Touma, MD, Huntington, W Va. 


Meeting.-The National Spring 
Meeting of the West Virginia Acade- 
: my of Ophthalmology and Otolaryn- 
gology will be conducted April 26-29, 
“1981, at the Greenbrier Hotel, White 
Sulphur Springs, WVa. Ophthalmo- 
logic speakers will be Steven T. 
Charles, MD; Miles A. Galin, MD; 
Richard P. Kratz, MD; Randall J. 
Olson, MD; and George W. Weinstein, 
_MD, Otolaryngologic speakers will be 
Jack Anderson, MD; Kenneth Dolan, 
MD; Robert Kohut, MD; and Mans- 
field Smith, MD. 

The latest information on intraocu- 
lar lens, refractive keratoplasty, reti- 
hal detachment, vitrectomy, and ul- 
trasound, as well as, facial, plastic, and 
reconstructive surgery and radiology 
will be featured. For reservations, 
write théGreenbrier Hotel for aecom- 
modations. 
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Contact J. Elliott Blaydes, MD, 
Frederick and Woodland, Bluefield, 
WV 24701. American Medical Associa- 
tion credit Category I. 


Call for Abstracts.—The American 
College of Cryosurgery announced a 
“Call for Abstracts” for their fourth 
annual meeting to be conducted June 
12-14, 1981, at the Marriott Crystal 
City in Arlington, Va. 

During the first part of the meet- 
ing, experts from various specialties 
will provide a practical overview of 
cryosurgery in clinical practice. The 
session will include in-depth symposia 
and demonstrations outlining new 
cryosurgical advances developed in 
various medical specialties. A preview 
of experimental research and clinical 
practice techniques in veterinary 
medicine also will be given. 

A forum of original free papers will 
be presented during the second half of 
the meeting. Presentations will be 
limited to 15 minutes. Abstracts are 
due March 1, 1981. 

The meeting is open to anyone 
interested in learning the latest infor- 
mation on cryosurgery. For further 
information on abstracts or the meet- 
ing, contact Daniel Moran, 18 W Main 
St, Clinton, CT 06413; or call (203) 
669-6342. 


Workshop.—There will be a work- 
shop on soft-tissue surgery March 14- 
15, 1981, at the Mount Sinai School of 
Medicine, New York. The course direc- 
tors are William Lawson, MD, DDS, 
and Sidney S. Feuerstein, MD. This 
intensive workshop will emphasize the 
basic principles and concepts in soft- 
tissue surgery and their use in clinical 
situations. Attendance will be lim- 
ited. 

For further information, contact 
William Lawson, MD, DDS, The Page 
and William Black Postgraduate 
School of Medicine, Mount Sinai 
School of Medicine, 1 Gustave L. Levy 
Pl, New York, NY 10029; or call (212) 
876-4425. 


Course.—A course entitled “Current 
Thinking in the Management of Ocu- 
lar and Adnexal Tumors” will be held 
Feb 4-6, 1981, in San Francisco. The 
course will focus on practical aspects 
in the diagnosis and management of 
lid, conjunctival, orbital, and intraocu- 
lar tumors. New advances in diagnosis 
and therapy will be stressed; expert 
round table discussions will augment 
lectures. 

Subjects to be discussed include 


masquerade syndromes, lid and con- 
junctival tumor management, con- 
troversies in the management of cho- 
roidal melanoma, iris tumors and ocu- 
lar metastases, retinoblastoma, and 
advances in orbital tumor diagnosis 
and management. 

The guest speakers will include F. 
T. Fraunfelder, John Henderson, Jer- 
ry Shields, William Spencer, and Lo- 
renz Zimmerman. The University of 
California, San Francisco faculty will 
include Crowell Beard, Devron Char, 
William F. Hoyt, G. Richard O’Con- 
nor, and Phillips Thygeson. 

For further information, call Ex- 
tended Programs in Medical Educa- 
tion (415) 666-4251. 


New Officers.—The Michigan Oto- 
Laryngological Society’s new officers 
for 1980 through 1981 are as follows: 
Nels R. Olson, MD, Ann Arbor, Mich, 
president; Dieter Wendling, MD, Mt 
Clemens, Mich, president-elect; Walt- 
er M. Belenky, MD, Detroit, secretary- 
treasurer; and Ronald S. Bogdasarian, 
MD, Ann Arbor, Mich, program chair- 
man. 


Meeting.—The 14th International 
Congress on Ophthalmic & Otolaryn- 
gic Plastic Surgery will be conducted 
March 27-April 12, 1981. The scientific 
sessions will be held in Egypt at Cairo, 
Luxor, and Aswan and in Israel at 
Jerusalem and Tel Aviv. The Ameri- 
can lecturers are Dr Byron Smith and 
Dr Ralph L. Dicker. Arrangements 
can be made for those who want to 
attend only the Egyptian portion of 
the program, March 27-April 5, 1981. 
For more information, contact Inter- 
national Professional Meeting Co- 
ordinators, Ltd, 711 Third Ave, New 
York, NY 10017; or call (212) 757- 
5710. 


Course.—-The Kresge Hearing Re- 
search Laboratory of the South, Loui- 
siana State University (LSU) Medical 
Center, announces a practical short 
course entitled “Auditory Brainstem 
Response”, cosponsored by the Lions 
Eye Foundation of Louisiana, the Eye 
and Ear Institute of Lousiana, and 
LSU Office of Continuing Medical 
Education. The course will be con- 
ducted in New Orleans, Feb 6-9, 1981, 
with an additional, optional practice 
day on Feb 10. For more information, 
write Course Coordinator, Kresge 
Hearing Research Laboratory, 1100 
Florida Ave, Bldg 147, New Orleans, 
LA 70119; or call (504) 947-6641. 
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Description 

Tablets: Contain codeine phosphate”: No. 1~7.5 mg. (% gr); 
No. 215 mg. C4 gr); No. 3—30 mg. (4 gr), No 4—60 mg 
(i gt} plus acetaminophen 300 mg 

Elixir: Each 5 mi. contains 12 mg. codeine phosphate” plus 
120 mg. acetaminophen (alcohol 7%) 

“Warning: May be habit forming 

Actions: Acetaminophen is an analgesic and antipyretic. 
codeine an analgesic and antitussive. 


Contraindications: Hypersensitivity to acetaminophen or 
codeine 
Wamings: Drug dependence: Codeine can produce drug 
dependence of the morphine type and may be abused 
Dependence and tolerance may develop upon repeated 
administration, prescribe and administer with same caution 
appropriate to other oral narcotics. Subject to the Federal 
Controlled Substances Act 
Usage in ambulatory patients. Caution patients that codeine 
may impair mental and/or physicai abilities required for per- 
formance of potentially hazardous tasks such as driving a car 
or operating machinery. 
interaction with other CNS depressants: Patients receiving 
other narcotic analgesics. general anesthetics, phenothia- 
zines, other tranquilizers, sadative-hypnotics or other CNS 
depressants (including alconol) with this drug may exhibit 
additive CNS depression. When such a combination is con- 
templated, reduce the dose of one or both agents. 
Usage in pregnancy: Safe use not established. Should not be 
used in pregnant women unless potential benefits outweigh 
possible hazards. 
Pediatric use: Sate dosage of this combination has sot been 
established in children below the age of three 
Precautions: Head injury and increased intracranial pressure 
Respiratory depressant effects of narcotics and their capacity 
to elevate cerebrospinal find pressure may be markedly exag- 
gerated in the presence of head injury, other miracranial 
lesions or a pre-existing increase in intracranial pressure. Nar- 
cotics produce adverse reactions which may obscure the clin- 
ical course of patients with head injunes. 
Acute abdominal conditions: Codeine or other narcotics May 
obscure the diagnosis or clinical course of acute abdominal 
conditions. 
Special risk patients: Administer with caution to certain parents 
such as the elderly or debilitated and those with severe impair- 
ment of hepatic or renal function, hypothyroidism, Addison's 
disease, and prostatic hypertrophy or urethral stricture 
Adverse Reactions: Most frequent: lightheadedness, dizz- 
ness. sedation, nausea and vomiting, more prominent in 
ambulatory than nonambulatory patients, some of these reac- 
tioris may be alleviated if the patient lies down. Others. 
euphoria, dysphoria, constipation and pruritus. 
Dosage and Administration: Oosage should be adjusted 
according to the severity of the pain and the response of the 
patient. it may occasionally be necessary to exceed the usual 
dosage recommended below in cases of more severe pain or 
in those patients who have become tolerant to the analgesic 
effect of narcotics. TYLENOL with Codeine tablets are given 
orally. The usual adult dase is. Tablets No. 1, No 2, and No. 3: 
One or two tablets every tour t as required. Tablets No. 4: 
One tablet every four hours equired. TYLENOL with 
Codeine elixir is given orally. The usual doses are Children (3 
to 6 years): 1 teaspoonful (5 mi.) 3 or 4 times daily; (7 to 12 
years): 2 teaspoonsful (10 mi.) 3 or 4 times daily: (under 3 
); sate dosage has not been established. Adults: 1 table- 
spoontul (15 mi.) every 4 hours as needed 
Drug interactions: CNS depressant effect may be additive 
with that of other CNS depressants, See Warnings 
For inlermation on symptoms treatment of overdosage. see 
full prescribing formation 
Full directions for use should be read before administering or 
prescnbmg 


TYLENOL with Codeine tablets are manufactured by McNeil 
Laboratories Co., Dorada, Puerto Rico 00646 


Caution: Federal law prohibits dispensing without prescription. 








© Mo NEILAB, ine. 1980 08721 


(McNEIL ) McNeil Laboratories, Vic NEW AG Inc 
Fort Washingtea. PA 10034 














BI-ANNUAL REVIEW COURSE 
FOR OTOLOGIC SURGERY . 
SPONSORED BY THE ; 
POST GRADUATE INSTITUTE OF 

THE NEW YORK EYE AND EAR INFIRMARY 


MARCH 26-28, 1981 
and 
OCTOBER 22-24, 1981 
EMMETT E. CAMPBELL, M.D., COURSE DIRECTOR 


A three-day course in wet temporal bone dissection designed for the 
practicing otologist who wants to refresh his ear surgery techniques and 
learn the newer ear surgery procedures. The course will consist of a 
review of basics in tympanomastoid surgery and will include intact canal 
wall techniques, facial recess approach, modified radical and radical 
mastoidectomy, facial nerve decompression, endolymphatic sac surgery, 
transcanal atticotomy, stapedectomy, and tympanoplasty techniques for 
the removal of disease and reconstruction of the tympanic membrane 
and ossicular chain. 
Each session in the well-equipped Temporal Bone Laboratory will be 
preceded by videotape instruction and closed-circuit television demon- 
stration of the dissection. Stress will be placed upon temporal bone 
dissection with a minimum of laboratory lectures. 
Tuition: $500.00—~Limited. enrollment 
AMA-CME Credits, Category 1: 24 
For registration and further information, please write: 

Jane Stark, Registrar 

Post-Graduate Institute 

New York Eye and Ear Infirmary 

310 East Fourteenth Street 
New York, New York 10003 


ONE SYSTEM FOR PHYSIOLOGIC DATA 
COLLECTION AND FULL SERVICE 
OFFICE NEEDS 


| THE SYSTEM BL101 CAN PERFORM: 
e Evoked response testing 

and storage 
© ENG storage and analysis 
© Acoustic reflex storage and analysis 
© Medical accounting 
e Data base management 
e Word processing 


| COST EFFECTIVE 
UNEQUALED FLEXIBILITY 


The BL101 is a multipurpose Z-80 based 
microcomputer. It utilizes the standard S-100 bus, 
64 K of memory and dual floppy disc storage of 
programs and data. 


Bioelogic Ltd. specializes in the custom 
development of biomedical application software 


and hardware. +. 
bil... , 
P'e bio- logic Itd 
To discuss your IT 636 Church Street ù Suite 519 


needs please 
nhone or write: 


Evanston, IL 60201 
(312) 480-1555 
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If you 
order blood 
you need... 








The 1977 edition of General Prin- 
ciples of Blood Transfusion is 
available from the American Medical 
Association. Completely revised and 
updated, this exceptional overview 
brings you the best of informed opin- 
ion and experience in the field of 
transfusion. 


Among the topics listed in the 
table of contents are: 


e Responsibility of the Clinician 
in the Transfusion Service 

e Clinical Indications for the Use 

of Red Cell Concentrates 

Management of Shock 

Massive Transfusions 

Autotransfusions 

Management of Hemorrhagic 

Diseases 


General Principles of Blood Transfu- 
sion is the only book of its type. If you 
order blood or blood components for 
your patients, you need this 
authoritative text. Use the coupon to 


order your copy today! $3.00 
Order Department OP-267 S/J 
American Medical Association 

P.O. Box 821 

Monroe, WI 53566 

Please send .____Copy(ies) of General 


Principles of Blood Transfusion, OP-267, 
at $3.00 each. Allow 4-5 weeks for delivery. 


. Address a, Rae Serre aves 











OLY-MYCIN®? $ OTIC 
with Neomycin and Hydrocortisone 

(colistin sulfate—neomycin sulfate—thonzonium 
bromide—hydrocoitisone acetate otic suspension) 
CAUTION: Federal law prohibits dispensing without 
prescription, 

Indications. For the treatment of superficial bacterial 
infections of the external auditory canal, caused by 
organisms susceptible to the action of the antibiotics; 
and for the treatment of infections of mastoidectomy 
and fenestration cavities, caused by organisms suscep- 
tible to the antibiotics, 

Contraindications. This product is contraindicated 

in those individuals who have shown hypersensitivity 
to any of its components, and in herpes simplex, 
vaccinia and varicella, 

Warnings. As with other antibiotic preparations, 
prolonged treatment may result in overgrowth of 
nonsusceptible organisms and fungi. 

if the infection is not improved after one week, 
cultures and susceptibility tests should be repeated to 
verify the identity of the organism and to determine 
whether therapy should be changed, 

Patients who prefer to warm the medication before 
using should be cautioned against heating the solution 
above body temperature, in order to avoid loss of 
potency. 

Precautions. If sensitization or irritation occurs, medi- 
cation should be discontinued promptly. 

This drug should be used with care in cases of 
perforated ear drum and in longstanding cases of 
chronic otitis media because of the possibility of 
ototoxicity caused by neomycin, 

Treatment should not be continued for longer than 
ten days. 

Allergic cross-reactions may occur which could 
prevent the use of any or all of the following antibiotics 
for the treatment of future infections: kanamycin, 
paromomycin, streptomycin, and possibly gentamicin, 
Adverse Reactions, Neomycin is a not uncommon 
Cutaneous sensitizer. There are articles in the current 
literature that indicate an increase in the prevalence of 
persons sensitive to neomycin. 

Dosage and Administration. The external auditory 
canal should be thoroughly cleansed and dried with a 
sterile cotton applicator. 

For adults, 4 drops of the suspension should be 
instilled into the affected ear 3 or 4 times daily, For 
infants and children, 3 drops are suggested because of 
the smaller capacity of the ear canal. 

The patient should lie with the affected ear upward 
and then the drops should be instilled, This position 
should be maintained for 5 minutes to facilitate 
penetration of the drops into the ear canal, Repeat, 
if necessary, for the opposite ear. 

if preferred, a cotton wick may be inserted into the 
canal and then the cotton may be saturated with 
the solution This wick should be kept moist by adding 
further solution every 4 hours. The wick should be 
replaced at least once every 24 hours. 

How Supplied. Coly-Mycin $ Otic is supplied as: 
N-0071-3141-08 (Stock 22-3141-63)-—5-ml bottle. 
N-0071-3141-10 (Stock 22-3141-64)—10-ml bottle. 

Each mi contains: Colistin sulfate equivalent to 3 mg 
of colistin base. Neomycin sulfate equivalent to 3.3 mg 
neomycin base, Hydrocortisone acetate 10 mg 
(1%). Thonzonium bromide 0.5 mg (0.05%), and 
Polysorbate 80 in an aqueous vehicle buffered with 
acetic acid and sodium acetate. Thimerosal (mercury 
derivative) 0.002% added as a preservative, 

Shake well before using. 

Store at controlled room temperature 59°- 86°F 
(15°-30°C). Stable for 18 months at room temperature; 
prolonged exposure to higher temperatures should be 
avoided. 

Full information is available on request. 


PARKE-DAVIS 
Div of Warner-Lambert Co 
Morris Plains, NJ} 07950 USA 
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\\ \WHAT THESE DROPS GIVE... 


» THE 


Rapid relief of otitis externa with an effective combination of 4 medications 
o Hydrocortisone Acetate provides reduction of inflammation and 
symptomatic relief of pain. 
o The broad-spectrum antibacterial activity of Colistin Sulfate and 
Neomycin Sulfate results in continuing efficacy. 
o Thonzonium Bromide enhances efficacy by dispersion and pene- 

tration of the exudate to permit delivery of active medications 

to the infection site. 

Coly-Mycin S Otic also offers convenient dosage versatility— 2 ; Po te 
the 5-ml size is usually sufficient for unilateral ecin, while with Nye and Hydierersone 
the 10-ml size may be preferred for severe bilateral involvement. co a tone acetate otic suspension) 

Usual Dosage: COLY-MYCIN S OTIC—4 drops in each 
infected ear 3 or 4 times a day. PARKE-DAVIS 


Please see preceding page for brief summary. Div of Warner-Lambe 
Be erase to al a ies Rae Morris Plains, NJ 0795 





Spray away 
sore throat pain 
“al InN your 





LES 


Send her home with your 
recommendation 
for Chloraseptic 


A complete selection for maximum 
Satient compliance. Chloraseptic 
Quid or Lozenges in a choice of 
‘lavors for quick, temporary relief of 
minor sore throat pain. 

Horwich Eaton Pharmaceuticals 





oraseptic: Over 20O vears Af siiccaccefiil AlininAl nea 


Patient after patient, 
indication after indication. 


Acute otitis media, Pneumocystis carinii pneumonitis, 
recurrent pyelonephritis, recumeni a shigellosis 


Septra Suspension 


Each teaspoo a ep eae ontains: 40 mg trimethoprim a nd 200 mg stiifamethoxazo ole 
sa great performer 
eptible organisms. 





Septra Suspension bi.d. 


ee N 
Each teaspoonful (5.ml) contains: 40 mg trimethoprim and 200 Wig Suliamethoxazole 


a consistent performer if, ~ 
treating acute otitis media 
due to susceptible organisms. 


A 


Burroughs Wellcome Co. 
Research Triangle Park 
Welicome | North Carolina 27709 





EACH TEASPOONFUL (5 ML) CONTAINS: 40 MG 
TRIMETHOPRIM AND 200 MG SULFAMETHOXAZOLE 


WITH A GREAT CHERRY TASTE. 





The original pleasant tasting, cherry-flavored 


® . e e 
Septra’Suspension b.i.d. 
Each teaspoonful (5 ml) contains: 40 mg trimethoprim 
and 200 mg sulfamethoxazole 


A consistent performer in treating acute otitis 
media due to susceptible organisms. 


Septrä DS b.i.d. 


Each tablet contains: 160 mg trimethoprim and 800 mg 
sulfamethoxazole 


Septra® DS Tablets Double Strength 
Septra® Tablets 

Septra® Suspension 

. 


INDICATIONS AND USAGE: 

URINARY TRACT INFECTIONS: For the treatment of urinary tract 
infections due to susceptible strains of the following organisms: Es- 
cherichia coli, Klebsiella-Enterobacter, Proteus mirabilis, Proteus 
vulgaris, Proteus morganii. It is recommended that initial episodes 
of uncomplicated urinary tract infections be treated with a single effec- 
tive antibacterial agent rather than the combination. 


NOTE: Currently, the increasing frequency of resistant organisms is a 
limitation of the usefulness of all antibacterial agents, especially in the 
treatment of these urinary tract infections. 


ACUTE OTITIS MEDIA: For the treatment of acute otitis media in 
children due to susceptible strains of Haemophilus influenzae or 
Streptococcus pneumoniae when in the judgment of the physician 
Septra offers some advantage over the use of other antimicrobial 
agents. Limited clinical information is presently available on the effec- 
tiveness of treatment of otitis media with Septra when the infection is 
due to Haemophilus influenzae resistant to ampicillin. To date, there 
are limited data on the safety of repeated use of Septra in children 
under two years of age. Septra is not indicated for prophylactic or 
prolonged administration in otitis media at any age. 

SHIGELLOSIS: For the treatment of enteritis caused by susceptible 
strains of Shigella flexneri and Shigella sonnei when antibacterial 
therapy is indicated. 

PNEUMOCYSTIS CARINII PNEUMONITIS: For the treatment of 
documented Pneumocystis carinii pneumonitis. To date, this drug 
has been tested only in patients 9 months to 16 years of age who were 
immunosuppressed by cancer therapy. 

CONTRAINDICATIONS: Hypersensitivity to trimethoprim or sul- 
fonamides. Pregnancy and during the nursing period. Infants less than 
two months of age. 

WARNINGS: SEPTRA SHOULD NOT BE USED IN THE TREAT- 
MENT OF STREPTOCOCCAL PHARYNGITIS. 


Clinical studies have documented that patients with Group A 
B-hemolytic streptococcal tonsillopharyngitis have a greater incidence 
of bacteriologic failure when treated with Septra than do those patients 
treated with penicillin as evidenced by failure to eradicate this organism 
from the tonsillopharyngeal area. 

Deaths associated with administration of sulfonamides have been re- 
ported from hypersensitivity reactions, agranulocytosis, aplastic anemia 
and other blood dyscrasias. Experience with trimethoprim alone is 


`° much more limited, but occasional interference with hematopoiesis has 


been reported as well as an increased incidence of thrombopenia with 
purpura in elderly patients on certain diuretics, primarily thiazides. 
Sore throat, fever, pallor, purpura or jaundice may be early signs of 
serious blood disorders. Frequent CBCs are recommended; therapy 
should be discontinued if a significant reduction in the count of any 
formed blood element is noted. 


PRECAUTIONS: Use with caution in patients with impaired renal or 
hepatic function, possible folate deficiency, severe allergy or bronchial 
asthma. In glucose-6-phosphate dehydrogenase-deficient individuals, 
hemolysis may occur (frequently dose-related). During therapy, main- 
tain adequate fluid intake and perform frequent urinalyses with careful 
microscopic examination and renal function tests, particularly where 
there is impaired renal function. 


- Since Septra may prolong prothrombin time in patients on warfarin, 


coagulation time should be reassessed when Septra is given. 


ADVERSE REACTIONS: All major reactions to sulfonamides and 
trimethoprim are included, even if not reported with Septra. Blood 
Dyscrasiag; “Agranulocytosis, aplastic anemia, megaloblastic anemia, 
thrombopenia, leukopenia, hemolytic anemia, purpura, hypopro- 
thrombinemia and methemoglobinemia. Allergic Reactions: 
Erythema multiforme, Stevens-Johnson syndrome, generalized skin 


. eruptions, epidermal necrolysis, urticaria, serum sickness, pruritus, ex- 


foliative dermatitis, anaphylactoid reactions, periorbital edema, con- 
junctival and scleral injection, photosensitization, arthralgia and allergic 
. o . 


myocarditis. Gastrointestinal Reactions: Glossitis, stomatitis, nausea, 
emesis, abdominal pains, hepatitis, diarrhea and pancreatitis. C.N.S. 
Reactions: Headache, peripheral neuritis, mental depression, convul- 
sions, ataxia, hallucinations, tinnitus, vertigo, insomnia, apathy, fatigue, 
muscle weakness and nervousness. Miscellaneous Reactions: Drug 
fever, chills and toxic nephrosis with oliguria and anuria. Periarteritis 
nodosa and L.E. phenomenon have occurred. 

Due to certain chemical similarities to some goitrogens, diuretics 
(acetazolamide and the thiazides) and oral hypoglycemic agents, sul- 
fonamides have caused rare instances of goiter production, diuresis 
and hypoglycemia; cross-sensitivity may exist with these agents. In rats, 
long-term administration of sulfonamides has produced thyroid malig- 
nancies. 

DOSAGE AND ADMINISTRATION: Not recommended for use in 
infants less than two months of age. 

URINARY TRACT INFECTIONS AND SHIGELLOSIS IN ADULTS 
AND CHILDREN AND ACUTE OTITIS MEDIA IN CHILDREN: 


Adults: The usual adult dosage for the treatment of urinary tract infec- 
tions is two tablets or four teaspoonfuls (20 ml) every 12 hours for 10 to 
14 days. An identical daily dosage is used for 5 days in the treatment of 
shigellosis. 

Children: The recommended dose for children with urinary tract infec- 
tions or acute otitis media is 8 mg/kg trimethoprim and 40 mg/kg 
sulfamethoxazole per 24 hours, given in two divided doses every 12 
hours for 10 days. An identical daily dosage is used for 5 days in the 
treatment of shigellosis. The following table is a guideline for tne at- 
tainment of this dosage using Septra Tablets or Suspension. 


Children: Two months of age or older: 





Dose — every 12 hours 





Weight 
Ib kg Teaspoonfuls Tablets 
22 10 1 ( 5 ml) Va 
44 20 2 (10 ml) 1 
66 30 3 (15 ml) 1v2 
4 ( 


20 ml) 2 (or 1 DS tablet) 


For patients with renal impairment: 


a a 
Recommended 








Creatinine Clearance 




















(ml/min) Dosage Regimen 
$ Above 30 Usual Standard Regimen 
Half of the usual 
1530 dosage regimen 
a ro 2 amt ve eee TTE whe diate Sastre Ce 
Below 15 Use Not Recommended 





PNEUMOCYSTIS CARINII PNEUMONITIS: 
The recommended dosage for patients with documented 
Pneumocystis carinii pneumonitis is 20 mg/kg trimethoprim and 
100 mg/kg sulfamethoxazole per 24 hours given in equally divided 
doses every 6 hours for 14 days. The following table is a guideline for 
the attainment of this dosage in children. 





Dose — every 6 hours 








Weight 
Ib kg Teaspoonfuls Tablets 
18 8 1( 5 ml) v2 
35 16 2 (10 ml) 1 
53 24 3 (15 ml) 1v2 
70 32 4 (20 ml) 


2 (or 1 DS tablet) 
HOW SUPPLIED: TABLETS, containing 80 mg trimethoprim and 400 
mg sulfamethoxazole — bottles of 40, 100, 500 and 1000 tablets; unit 
dose pack of 100. 


ORAL SUSPENSION, containing the equivalent of 40 mg trimethoprim 

and 200 mg sulfamethoxazole in each teaspoonful (5 ml), cherry fla- 

vored — bottle of 473 ml. Also available in double strength, oval- 

shaped, pink, scored tablets containing 160 mg trimethoprim and 800 

mg sulfamethoxazole — Compliance™ Pak of 20, bottle of 60 and unit 

dose pack of 100. 

References: 

1. Data on file, Burroughs Wellcome Co. 

2. Schwartz R, Rodriguez W, Ross S, et al: TMP-SMX in the treatment of 
otitis media secondary to ampicillin-resistant strains of H influen- 
zae. Second International Symposium on Recent Advances in Otitis 
Media with Effusion, Columbus, Ohio, 1979. 

3. Kucers A, Bennett N Mck: The Use of Antibiotics: A Comprehen- 
sive Review with Clinical Emphasis, ed 3. Philadelphia, Lippin- 


cott, 1978, p 700. 
Burroughs Wellcome Co. 


DR Research Triangle Park 


Wellcome | North Carolina 27709 


MODULAR EVOKED POTENTIAL SYSTEM 





























A 
MAINFRAME AVERAGER ey 


e Compact, inexpensive, easy fo operate 

e Twelve-bit amplitude resolution facilitates signal 
acquisition against high background noise 

e Artifact edit (optional) has adjustable reject 
criterion. 

e Independent gain and frequency-response 
controls for each channel 

© Simplified multi-channel memory controls. Same 
number of data points per channel regardless 
of the number of channels acquired 

e Direct monitoring of patient signal at any sweep 
speed during average acquisition 


EXPANSION MODULES Pa 


e Allow customized expansion of system 
capabilities 

e Protect against obsolescence 

e Available Modules include Waveform Processor 

to add, subtract or superimpose waveforms. 

Cursor to give digital readout of amplitudes & 

latencies. Audio Monitor for noise detection and 

EMG. Wide selection of stimulus modules for 

testing in all sensory modalities 
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PREAMPLIFIER 


e Compact, lightweight © Optional built-in electrode impedance 
e Instrument powered (no battery tester 
pack) e Outstanding specifications include 
e Optical patient isolation for electrical very high common mode rejection 
safety ratio, and input impedance, fast 
settling time, and low internal noise 






Designed for optimal recording of all types of Ideal for routine clinical 


evoked potentials electromyography 
SOMATOSENSORY AUDITORY VISUAL 
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Life-Tech ; 
Instruments, Inc. 


BOX 36221 - HOUSTON, TEXAS 77036 - (713) 799-6490 


We've taken your hospital 

ENT department, = 

e juipped it, a . 

refined it, 

stream- 
lined it 
and putit | 
cn wheels. | 










Introducing 


ns ORL Mobil 





Consider the possibilities. 
There’s nothing else like it—ORL's new Mobile Treatment Cart 
brings the ENT treatment center directly to the patient’s room, the 
emergency room, or wherever you need it. It saves time and the 
proper instrument is always there when you need it. The Mobile 
Treatment Center brings a new era of convenience to the ENT, 
specialist. Can you and your hospital really afford to be 


~ without it? ` 
W Outstanding features: 
(optional) 













_ Fiber-optic Halogen exam light. 
Built-in R.F. Cautery unit. 











For a complete information kit on 

the ORL Mobile Treatment Cart, 
including full specifications, prices 
and available options, contact us today. 


ORL SYSTEMS INC. 


226 West Penn Street Norristown, PA 19403 
(215) 272-3080 


.“Houston, Tranquility Base 
here. The Eagle has landed.” 


— Neil A. Armstrong 



































When America landed on the moon... On July 
20, 1969, Astronauts Neil A. Armstrong and Edwin “Buzz” Aldrin, Jr. 
fulfilled a dream man has had for centuries. Indeed, the Eagle had 
landed. 

Captivated, a world-wide audience watched in awe as Astronaut 
Armstrong stepped onto the moon and into history with the state- 
ment “That's one small step for a man, one giant leap for mankind.” 
Minutes later Armstrong and Aldrin planted the American flag on the 
moon's surface, set up equipment for future experiments, recorded 
each other's historic steps on film, and scooped up 21 kg (46 lbs) of 
rock and soil samples. 

The men of NASA had realized an age-old dream by conquer- 
ing another space frontier. 


Actifed was there! Since the first manned Apollo flight in 
1968, Actifed has been the decongestant/antihistamine of choice for 
NASA's astronauts. The reason? Actifed works! 

In fact, during five Apollo missions, astronauts took Actifed for 
symptomatic relief of colds* and nasal congestion? Actifed did its 
job ... and the astronauts went on to do theirs. 

Because of its successful record in space, Actifed is scheduled 
to be aboard the upcoming Space Shuttle. The 1980s mark the be- 
ginning of a new era in aerospace research ... and Actifed will be 
there! 


*This product has. been evaluated as “lacking substantial evidence of effectiveness as a fixed com- 
bination” for this indication. Please see prescribing information. 

+This product has been evaluated as “probably” effective for this indication. Please’see prescribing 
information. 


1. Astronaut Neil A. Armstrong taking his historic first steps.on the moon 2. Apollo 
7 — the first manned Apollo space mission 3. Skylab — the first American home 
269 miles above earth 4. Blastoff — Cape Canaveral, Florida 


For symptomatic relief of winter cold symptoms* 
(and year-round allergic rhinitis) T 


IFED 


Tablets/Syrup 


Each scored tablet contains ACTIDIL® (triprolidine HCI) 2.5 mg, SUDAFED® 
(pseudoephedrine HCl) 60 mg. Each 5 cc teaspoonful of syrup contains ACTIDIL® 1.25 mg 
and SUDAFED® 30 mg. 






See brief summary of prescribing information on next page. 
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Ak Burroughs Wellcome Co. 
z Research Triangle Park 


















Ss | Tablets/Syrup 


Each scored tablet contains ACTIDIL® (triprolidine HC) 2.5 mg, SUDAFED” 
(pseudoephedrine HCl) 60 mg. Each 5 cc teaspoonful of syrup contains ACTIDIL® 
1.25 mg and SUDAFED® 30 mg. 


Part of the NASA Space Medicine Kit since 1968. 
And scheduled aboard the upcoming Space Shuttle Orbiter, 


ACTIFED® Tablets and Syrup Use in Children: As in adults. the combination of an antihistamin@ and sympathomimetic amine can elicit 














INDICATIONS: Based on a review of this drug by the National Academy of Sciences — National Research futher mild stimulation or mild sedation in children. in the young child, mild stimulation is the response most 
Council and/or other information, FDA has classitied the indications: as follows: frequently seen. in infants and chitdren, especially, antihistamine itt overdosage y cause hallucination, 
“Probably” effective: For the symptomatic treatment of seasonal anid perennial allergic rhinitis and sanasen òr death. Large dases of pseudoephedrine are knows to cause asthe theadedness, nausea 
vasomotor rhinitis. ana or vornihing. 


“Lacking substantial evidence of effectiveness.as a fixed combination” For the prophylaxis and treat- Use in Pregnancy: Experience with this dru 
ment of the symptoms associated with the comman cold. È harm te the developing ‘fetus 
Final tlassification of the less than effective indications requires: further investigation 


g is inadequate todetermine whether there exists a potential for 








i eel ans j Use with CNS Depressants: Triprolidine has additive effects with alcohol and other CNS depressants (hypnet- 
$ $ g 

CONTRAINDICATIONS: Contramdicated in newborn or premature infants: in nursing mothers, for the treatment ics, sedatives, tranquilizers, etc.) 
of lower respiratory symptoms including asthma: in patients hypersensitive to: 1) tnpralidme hydrochionde and Use in Activities Requiring Mental Alertness: Patients should. be warned about engaging in activities 
other antihistamines of smiat chemical structure; and/or 2) sympathomimetic amines saciuding requiting mental alertness as driving a car or operating appliances, machinery, etc. 
pseudoephedrine; k patients On, monoamine oxidase inhibitor therapy (see Drug Interactions Section) Use in the Elderly (Approximately 60 years or older): Antihistamines. are more likely to cause dizziness, 
WARNINGS: Use with considerable caution: in patients with: incteased intraocular pressure {narrow angle sedation and hypotension in elderly patients. Qverdosages of sympathomiimetics in this age group may cause 
glaucoma). stenosing peptic uice, pyloreduodenal obstruction, Symptomatic prostatic hypertrophy. bladder hallucinations, convulsions. CNS depression, and death 


neck obstruction, hypertension, diabetes mellitus, ischemic heart disease, hyperthyroidism 


Sympathomimetics may produce central ne 
accompanying hypotension 


PRECAUTIONS: Use with caution.in patients with. history of bronchial asthma, increased intraocular pressure, 
Ss Stimulation with convulsion or cardiovascular collapse with hyperthyroidism, cardiovascular disease, hypertension 


DRUG INTERACTIONS: MAO inhibiters. prolong and intensify the anticholinergic (drying) effects of antihis- 
famines and overall effects af sympathomimetics, Sympathomimetics tay reduce the antihypertension effects 
of methyldopa, decamylamine, reserpine, and Veratrum: alkaloids, É 


ADVERSE REACTIONS: The: most frequent:adverse reactions are underlined: i 

1. General: Urticaria, drug Tash; anaphylactic shock, photosensitivity, excessive perspiration, chills, dryness. of 
mouth, nose and throat: es se 

2. Cardiovascular System: Hypotension, headache, palpitations, tachycardia, extrasystoles. 

3. Haematologic System: Hemolytic anemia. thrombocytopenia; agranulocytosis. 

4. Nervous System: Sedation, sleepiness, dizziness, disturbed coordination fatigue, confusion, restlessness, 
excitation, Hervousness, tremor, dnitabilitly, insomnla, euphoria, paresthesias, blurred vision, diplopia, vertiga, 
tinnitus, acute labyriathitis,: hysteria, neuritis, convulsions: CNS depression, hallucination > 

5. @4. System: Epigastric distress. anorexia, nausea. vomiting, diarthea, constipation. 

6. B.U. System: Urinary frequency, difficult’ urination, urinary-tetention, early menses. 

7. Respiratory System: Thickening of bronchiat secretions. tightness of chest and wheezing, nasal stuffiness 


OVERDOSAGE: Overdosage reactions may vary from central nervous system depression to stimulation. Stimula- 
tion is particularly likely in children. Atropine-like signs and symptoms: dry mouth; fixed, dilated 
pupils; flushing: and gastmiatestinal symptoms may also occur 


if vomiting has not occurred: Spontaneously the patient should be induced to vomit. Precuu- 
tions against aspiration must be taken, especially in infants and children. if vomiting is 

unsuccessful gastric lavage is indicated within 3 hours after ingestion and even later If 
large amounts.of milk or cream were given beforehand. fsatemie and 44 isotonic saline is 
the lavage solution of choice. 


Saline cathartics. as milk of magnesia, draw water by osmosis inte the bowel and therefore, 
are valuable for their action in rapid dilution of bowel content. Stunglants should Hot be used. 
Vasopressors may be used fo treat hypotension 


DOSAGE AND ADMINISTRATION: Dosage should be individualized according to the needs and the 
response of the patient 



































































` Usual Dose: 
Jy “Syrup a | 
i Tablets teaspoontuls (5 
Adults and children 2years and older i 
Children 6:to 12 years a Ye | 3-4 3-4 
Children 4 to 6 years pa TN i 1 
F Children 2 to 4 years i j e day day 





Children 4 months to? years tao 


HOW SUPPLIED: ` ; 

Actifed* Tablets — Bottles of 100 and 1000; unit dase pack of 100 
Acted” Syrup — Bottles ‘of 1 pint and-J gation, 

mit af Use: 

Tablets — Bottles- of 30 and 100-with child-resistant cap 

_ Syrup — 4 oz. bottle with child-resistant cap. 








Burroughs Wellcome Co. 
Research Triangle Park 


Wellcome! North Carolina 27709 













‘Blom-Singer™ Voice Prosthesis 
Blom-Singer™ Dummy Voice Prosthesis - 


The Blom-Singer™ Voice 
Prosthesis is inserted into a 
surgically created tracheo- — 
esophageal fistula, to - 
restore voice to the post 
laryngectomy patient. 


The Blom-Singer™ Dumm 
Voice Prosthesis prevents > 
tracheal soiling and maintains — 
fistula patency when used as _ 
a plugin situations wherea 
functioning valved unit is no 
immediately available. It is 
radio-opaque, enabling x-ray © 
confirmation of a proper fit. 
















as Easy to clean 
f Easy to sterilize —boiling water or steam autoclave 
Completely inert— medical grade silicone 


Packaged individually in a handy see-through, 
pocket sized, plastic case 


Available in seven different lengths 
(stated in cm): 2.2, 2.6, 3.0, 3.3, 3.6, 4.0, and 4.3 


SPECIAL DOUBLE FACED TAPE 
IS AVAILABLE IN 1⁄2 x 108 INCH ROLLS 
TO ANCHOR PROSTHESIS TO SKIN — 


BIVONA SURGICAL | 
7933 New Jersey Ave. : 
Hammond, IN 46323 
(219) 989-9150 
_ TELEX 27-6107 


‘Designed by 
ERIC D. BLOM, PhD 
MARK |. SINGER, MD. 
indianapolis, Indiana 














_ NEW YORK EYE AND EAR INFIRMARY 
-CLINICAL CONFERENCE 
May 7 and 8, 1981 
‘Marriott's Essex House 
New York City 





“OTOLARYNGOLOGY 1981” 

NEOGLOTTIS SURGERY UPDATE THE CONGENITALLY DEFORMED EAR 
MENIERE’S SYNDROME: CURRENT CONCEPTS; MEDICAL AND SURGICAL MANAGEMENT 
_ TRACHEO ESOPHAGEAL PUNCTURE FOR VOCAL REHABILITATION CLINICAL APPLICATIONS OF 
. Re _ BRAIN STEM EVOKED RESPONSES 







» 






l : SPEAKERS l ; 
STANLEY BLAUGRUND, M.D. NOEL COHEN. M.D. -JEROME C. GOLDSTEIN, M.D. 
EMMETT E. CAMPBELL, M.D. - FELIX DE PINIES, M.D. KENNETH F. MATTUCCI, M.D. 
PAUL CHODOSH, M.D. - FRANCIS FODOR, M.D. -JOSEPH OGURA, M.D. 
YOUNG BIN CHOO, M.D. HECTOR GIANCARLO, M.D. SIMON PARISIER, M.D. 





MANUEL COHEN, Ph.D. ~ ALAN GOLD, M.D. JULES WALTNER, M.D. 





AMA-CME Credits, Category 1: 16 

Conference fee: $200.00 (Luncheons included) Residents: $100.00 (Luncheons included) 
~ Dinner—Dance, Promenade Cafe, Rockefeller Center: $50.00 per person (approx.) 

For registration and additional information, please write: 








Jane Stark, Conference Registrar 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 

New York, New York 10003 








the University of Washington, Department of Otolaryn- 







Medical Department offer a symposium entitled 
“GREAT DEBATES 
IN OTOLARYNGOLOGY 1981” 
August 6, 7, 8, 1981 


Guest Faculty: 

Robin Cotton, M.D.; Richard Goode, M.D.; 
Brian McCabe, M.D.; Eugene Myers, M.D.; 
Harold Schuknecht, M.D.; Harvey Tucker, M.D.; 
and Paul Ward, M.D. 


plus Faculty from University of Washington 


Program 
Director: 
Charles W. Cummings, M.D. 
Professor & Chairman, Otolaryngology 
University of Washington School of Medicine 


A panel format will highlight contemporary solutions to 
difficult diagnostic and management problems. 


For further information contact: 
Continuing Medical Education 
SC-50 
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The American Society for Head and Neck 
Surgery announces the establishment of 
an academic fellowship to be awarded for 
up to three months training involving 
either clinical or research experience fol- 
lowing completion of an acceptable resi- 
dency or fellowship in head and neck 
surgery. This period must be spent in an 
institution other than the primary resi- 
dency or fellowship. The award will be 
available in 1981. The stipend is $5000. 
-For further information please communi- 
cate with: Paul L. Chodosh, M.D. 
801 Westminster Avenue 

Hillside, New Jersey 07205 




















University of Washington 
Seattle, WA 98195 
(206) 543-1050 






















In conjunction with Seafair—Seattle’s summer festival, | 


gology—Head and Neck Surgery, and the Continuing ou 


“Gentlemen: 


For children and adul: 
Ideal for Outpatient or ofice Procedures. ; 
Single View of Entire Eardrum or Ear Canal. : 


Rod Lens Telescope with 
Enlarged View, Wide Viewing Angle, infinite 
Depth of Field, Greater Fiber Optic Light 
Transmission, Brighter Image, Better 5 
Resolution and Contrast and Natural Col 


Documentation Capabilities- — Still, Cine or TV 


A Tradition of Leadership in Craftsmanship and Design a 





Karl Storz Endoscopy-America, Inc. 
10111 West Jefferson Bivd., Culver City, CA 90230 


CALL TOLL FREE (800) 421-0837 » in California 
Call (213) 651-1068 œ In Canada Call (416).671-0700 








SER Please send me further information. [C]. 
‘Karl Storz Representative. phone m m or an app 


_ x Invention of Prof. H. H. Hopki 


{please print) 


Address 


City 
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_ Your patients rely on you 

Pe. age 6 y 9 = 

3 ` l e 
_ Teledyne Avionics’ TA-1000 

3 Why? Because Teledyne Avionics’ aim is to 

~ produce the finest diagnostic Electric Response 

Audiometer. This efficient instrument is easy 

to use and can do BSER or ECoch G testing for: 

« Acoustic tumor detection 

¢ Auditory evaluation 

The TA-1000 is lightweight, compact and 

inexpensive compared to larger research units. 

For specifications on the TA-1000 and complete 


information on Teledyne Avionics’ audiometers 
and impedance instruments, write: 


Y~ TELEDYNE AVIONICS 


P.O. Box 6400 
Charlottesville, VA 22906 
(804) 973-3311 




















AU-3-80 


~ OTOLARYNGOLOGY. 
HEAD AND NECK 
SURGERY 
FELLOWSHIPS 


Positions commence July 
1, 1981. Include all aspects 
of Otolaryngology-Head and 
Neck Surgery in full service 
New York metropolitan hospi- 
tal. Fellows participate in all 
Departmental activities in- 
cluding research and teach- 
ing. Responsibility commen- 
surate with level of training 
and experience. Stipend to 
$28,000 for G-6 level. 


< Contact: Stanley Blaugrund, 
M.D., Director, Department 
of Otolaryngology, Lenox Hill 
Hospital, 100 East 77th 
` Street, New York, N.Y. 
10021. 










































Ear, nose and throat doc- 
tor to join active practice 
in Queens and Nassau 
New York office. 


Otolaryngologist practice oppor- | 
tunity in developing multi-special- 
ty group in Washington and 
Northern Virginia. Excellent incen- 
tive arrangement with full guaran- 
tees and equipment. Send curricu- 
lum vitae to 

























The practice consisting 
of general ear, nose and 
throat, plastic surgery 
and allergy. 


















Please send curriculum 
vitae to Leon J. Cantor, 
M.D. at 61-34 188 Street, 
Fresh Meadows, Queens, 
New York, 11365. 













l Director 
Capitol Hill Medical Center 
412 First Street S.E., 
Washington D.C. 20003. 































All drapes are not created equal 


Features 
that surgeons like 


Its natural that Zeiss Sterile 
Disposable Drapes are filled with 
features for the surgeon, since 
they come from the company 
that has designed and sold more 
Operation microscopes than 
everyone else put together They 
fold neatly out of the way, don't 
impede mobility or focusing, 

are reflection-free, quiet, and 
heat resistant. 


Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches: Ati 
Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont 








No other microscope drape 
folds out of the way 

like the Zeiss Sterile Drape. 
You won't even know it is there. 


For a demonstration, 
call toll-free 800-82 1-7700, Ext. 524. 
(In Missouri, 800-892-7655, Ext. 524) 


Features 
that nurses like 


You have to try these drapes to 
appreciate them. The easy-to-snap- 
on-and-off lens covers will never 
snag your gloves. No rubber bands. 
Everything tailored to fit Zeiss 
OpMi's—naturally, since they come 
frorn the company that makes them. 
Ask for a demonstration. Your Zeiss 
dealer will be glad to come in with 
samples, and, of course, a ‘Zeiss is 
Neiss” T-shirt for you. 





The great name in optics 








West Germany 















anta, Boston, Chicago, Houston, Los 
ario, M3B 2S6. Or call (416) 44 4660." 

















Two otolaryngologists to establish 


3 p" ` i { ; ; gs | ENT service with established pre- 
` E q pm Ne y paid multispecialty group (HMO) 
7 in one of America’s leading metro- 


irs , , Model EB-390MB — i i ; 
from SIMPLE to  1g5Bg0ms — Porabie Diagnostic | politan areas. Twenty four year 
as * : and bone conduction-tests. Operates from . * 
SOPH ISTI C ATED AG or builtin rechargeable battery: Eleven i history of gr owth, serving over 
: ; frequencies: 125-8000. Hz. Weighs only 9 Ibs. : Š a . 
l rsh 150,000. Associate with medical 


i: gan j | ai L Ao staff of 130. Offering competitive 
° : i inh ‘|. earnings. Excellent facilities and 


for every NEED. . .Screening. . . Diagnostic. . . Clinical _ comprehensive fringe benefits. 
ney Curriculum vitae invited: 


_ Accurate hearing diagnostic 
“-equipment for the smallest 


office to the largest clinic — . f 
make ECKSTEIN your ONE- Paul J. Brat, M.D. 
STOP headquarters for BETTER Group Health Plan, Inc. 


HEARING TESTING! “ 
a. 2500 Como Avenue 
Write or call for detailed intor- 


ihre E Aidiomistde For woae mation and attractive prices. St. Paul, Minnesota 55108 
: . ~~ Clinical Audiometer. For ; 
-o Clinics, otologists. Versatile split channel with slag: FOR EXCELLENCE IN 
i troni isi d alt t: j d 
Tae puee ae arate amio oA © AUDIOLOGICAL 
output - fuli frequency range. Whatever your clinic INSTRUMENTATION Equal opportunity employer. 


needs — EB makes it! 


Eckstein Bros., Inc. 


4807 West 118th Place -(213) 772-6113 |= HAWTHORNE, CA 90250 





~ANNOUNTCING- : 
THE FIRST BIENNIAL PALM BEACH AESTHETIC SURGERY SYMPOSIUM 
in cooperation. with 
The American Academy of Facial Plastic & Reconstructive Surgery 
i April 16 ~19, 1981 
THE BREAKERS HOTEL 
: {15 HOURS CME CREDIT} ; 
GENERAL INFORMATION FACULTY 

















This symposium hasbeen planned for Ferdinand J. Becker, M.D. ENT: 
the exchange of ideas and concepts SUBJECTS ae Ra Can PND. Anatony 
by a multidisciplined faculty in a ouglas D. o, M.D. ENT 
unique and luxurious atmosphere of Basic anatomy of the eye, nose Charles D. Dugan, M.D. DERM 
the 5-star Breakers Hotel. The face; cosmetic eye area surgery Pierre Guibor, M.D. OPTH 
course is designed for both the and complications; septorhino- Donald J. Huttner, M.D. ENT 
novice and experienced aesthetic plasty, mentoplasty, cervico- ¿ John. T. Murray, M.D. ENT 
surgeon who desires not only to facial rhytidectomy, forehead Enrique Sabbagh, M.D. Plastic 
review the basic anatomy as it per- lift; management of the neck in Robert. Simons, M.D. ENT 
tains to cosmetic surgery, but facelifts; chemical peel, derma- Representative, ELIZABETH ARDEN 
also learn the latest techniques brasions, facial toning, hair A 
for eye area surgery and sculptering transplantation. 
of the neck in cervical facial : : 
rhytidectomy 
Clip and send directly to: The Breakers Hotel I Clip and send directly to: 
South County Road : Palm Beach Aesthetic Surgery Symposium 
April 16-19, 1981 Palm Beach, FL-33480°.. / c/o Douglas Do Dedo, M.D. 
P.B. Aesthetic Symposium : 1515 North Flagler Drive 
= l. f West Palm Beach, FE 33401 
Name Ela Oe ae fas 
| Name eee Raa lS Ae E AAA NN 
Address Bethe AE AS à 
Address 
City EE E AE ETE. 5 tate Zip . = è : can pe ee 
“ | City sot obate ZIP a 
{ ) Single MAP - $110 + 4% tip & service charge : 
( } Double MAP - $120 + 4% tip & service charge | Tett Je : 
($100 deposit paure, t i before : Registration Fee LS $400.--<-Make checks payable to: 
arch 1, “(Residents $200 with 
l = certification: a Palm Beach Aesthetic 





Spouse Registration =- 


: Surgery Symposium 
$30) 











Announcing . . . An important new 
publication on Physician Well-Being! 


An invaluable guide for: 

e Residents e Medical Students 

e Faculty members 

e Residency Program Directors 

e Members of Medical Society 
impaired Physician Committees 


Beyond Survival is the first concise guide on how to 
establish and operate programs for helping col- 
leagues with problems and enriching professional! 
and family life during the training years. 


Produced by the Work Group on Physician Well- 
Being, Resident Physician Section, American 
Medical Association, Beyond Survival draws upon 
experience from self-help efforts in several parts of 
the country, and offers a range of examples of suc- 
cessful intervention techniques. 


Major sections are devoted to identification, treat- 
ment, and rehabilitation procedures for cases where 
problems have already developed, and methods of 
promoting well-being and preventing disorders 
from occurring in later life. 


A review of the current literature, an annotated 
bibliography, and a listing of national and state- 
medical society resources are also included. 


Order your copy of Beyond Survival today! 


Order Dept., OP-083 

American Medical Association 
P.O. Box 821 

Monroe, Wisconsin 53566 


Please send me copy(ies) of Beyond Survival, OP-083. 
Price: $5.00 per copy. Enclosed is my check, payable to 
AMA, for $ . Payment must accompany order.: 











Please Print 


Name 





Address 





City/State/Zip 
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JETCO CANNULAS. 


DEEP ANESTHESIA 
CONTROLS PAIN 


SUPPRESSES: 
GAG REFLEX 


aneous. Topica! Anes» 
Oppenheimer, Kapan: 
ndhi. Pearimar-Coak County: 
Hospital-—-Eye, Ear, Noses Throat 
Monthly No 4960. 


a for Peroral 
aski and. Gilles. 


ailon—Indidatiohs: 
l ues”, Balensotn;, 
erman, Anesthesia 
progres Dee. 1967, 


LO. C8 varies.T: Thomas, 


IMPROVED FLAVOR 


Control Paik 


Control Gagging 


EFFECTIVE ONLY ON 
MUCOUS MEMBRANE 
























|} Great noses _ 
deserve | 


the longest- 
-lasting nasal 
econgestant 









rapid onset of action... 
b.i.d.dosage _ 
for 24-hour relief 


Afrin delivers up to 24-hour relief of 
nasal/sinus congestion due to colds, 
allergies, and sinusitis; and of 
eustachian tube blockage. Available in 
nasal spray, menthol nasal spray, 

nose drops, and pediatric nose drops. 


Recommend Afrin... 
the longest-lasting i 
nasal decongestant 





COPYRIGHT ©1980, SCHERING CORPORATION. ALL RIGHTS RESERVED. 





MACHIDA 


NASOPHARYNGO- 
LARYNGOSCOPE 





& 


3} 


| VOIMSAWY VQIHOVING 


VSL “ON 







ENT-2511 









The Machida light guide jack 
has been designed to couple 
with the light sources of other 
manufacturers. This compati- 
bility is a cost-savings feature, 
if you already have access toa 
reliable source of illumination. 








tHe MACHIDA 
NASOPHARYNGC 


WITH A DEFLECTION RANG 











The Machida ENT-2511 makes it 
possible to examine the entire 
upper airway, including the Fossa 
of Rosenmueller and the orifices 
of the sphenoid sinus. Now you 
can explore the oral- and naso- 
pharynx to a depth of 25cm. 


-Machida America, Inc. 


65 Oak Street. Norwood, N.J. 07648 





201-767-7350 ete 





FLEXIBLE 
-LARYNGOSCOPE 


OF 220 (130 UP/90 DOWN) 


Consider these major advances in the radius. This enhances. your ability to ex- 
new MACHIDA ENT-2511 and what they can plore areas where no previous instrument _ 
w do foryou. ooo a could work. The increased deflection 
The small 4 mm diameter insertion tube facilitates. the guiding capability | nd ace 
facilitates entry and easy guiding, while decreases the-time wasted seeking proper 
minimizing discomfort for the patient. That — Positioning. Eo 
is an advantage with the cleft palate or A 70° field of vision provides distortion- 
speech disorder patient, often a child. The free viewing over a wide area. The remark- — 
area of the naso-pharynx you will be - able clarity and resolution of Machida's 
examining is the velo-pharyngeal port, unique fiberoptic image bundle and lens 
which ranges in size from .5 cm to 2 cm. in system assures reliable diagnoses and ex- 
the pediatric patient. The ENT-251 has cellent endoscopic. photography. 


no difficulty entering this area. Because the control unit weighs only 6 
< Two-way deflection of 130° up/90° down ounces flexible endoscopy is now an effort- 
can be achieved in a very small bending less, as well as rewarding, experience. 


The Flexible Endoscope People 



















MACHIDA AMERICA,INC. 
201-767-7350 cs 





E -Please have my Machida representative call to arrange fora demonstration. 

















NAME 
COUPON STREET 
i TODAY CITY . STATE. ZIP 
TELEPHONE 
BEST TIME TO CALL OAM O PM F = 7 T z 











Tracor Analytic. 


SOU. 


See we rene 


wees 


ene enesesnee 


SORT KR ETEK Eee Oe 


HOO e Hees eenesen 


COCO O eo ease eee eK ene ineanesesesas 


The 3000 Clinical Evoked 
Potential System 


The Tracor Analytic 3000 represents an unparalled- step 
forward in clinical evoked potential instrumentation. 


As a complete system for the comprehensive analysis of 
evoked potentials, the 3000 offers a degree of versatility and 
a simplicity of operation only now possible with a 
microprocessor based system. The 3000 represents a totally 
dedicated system capable of performing most auditory, 
visual and somatosensory studies. 


The system features; 


* Automatic and manual analysis set-up modes which 
simplify the set up of the 3000: 

* A large 9" CRT display which provides all of the available 
analysis parameters for complete waveform assessment. 

* Acomprehensive selection of patient records that includes 
an X-Y recorder, floppy disc package, Polaroid CRT 
camera, and EIA dataport. 

+ Anumber of standard data processing routines such as 

summation, smoothing, and inversion which permit 

greater flexibility in analyzing and interpreting results. 

A unique control console which simplifies the interaction 

between the operator and the system making the 3000 

easy to learn and operate... 5o ce 

On-site serviceability that is supported by a dedicated and 

established sales and service organization. 


For additional information on the 3000, contact: 


TRACOR ANALYTIC, INC. 
1842 Brummel Drive, Elk Grove Village, Illinois 60007 (312) 364-9100 
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THE DEPARTMENT OF OTOLARYNGOLOGY 
and 
THE PAGE AND WILLIAM BLACK 


POST-GRADUATE SCHOOL OF MEDICINE ? 
of the MOUNT SINAI SCHOOL OF MEDICINE (CUNY) á 


Announce a Postgraduate Course 
SOFT TISSUE SURGERY 


(Co-sponsored with the American Academy of Facial 
Plastic and Reconstructive Surgery, Inc.) 


Under the Direction of 
WILLIAM LAWSON, MD., D.D. S 





-| SIDNEY S. FEUERSTEIN, M.D. WITH MOUNT SINAI SCHOOL 


OF MEDICINE FACULTY AND GUEST FACULTY 


> aU APRIL 4 and 5, 1981 
Saturday and Sunday, 9:00 AM to 6:00 PM 


P This two-day workshop will deal with basic principles and 
-concepts of soft tissue surgery and their clinical applica- 
tions. The course will include lectures, panel discussions 
and laboratory dissections. 
FEE: $200. House Staff: $100 
This course will be given at the Mount Sinai Medical Center, 
New York, New York 


| APPLY TO: Director, The Page and William Black Post-Graduate ; 
H School of Medicine, Mount Sinai School of Medicine, One Gustave 
ee sf Place, New York, New York 10029. Tel.: Ge) 650- 















































~ MEMORIAL OTOLARYNGOLOGY SEMINAR 
The Otolaryngology Service of Walter Reed Army 
He < Medical Center announces the 


aan ANNUAL MG PAUL H. STREIT MEMORIAL 
OTOLARYNGOLOGY SEMINAR 


FEBRUARY 20 21, 1981 


Walter Reed Army Medical Center 
~ Washington, D.C. 


“TREATMENT. DILEMMAS: MANAGEMENT OF EARLY 
CANCER OF THE HEAD AND NECK” 


GUEST FACULTY: © 


Jerome C. Goldstein, M.D. 
Albany Medical College 


OTITIS MEDIA: 


Auditory Processing, Speech, Language, 
and Medical Aspects 
Cleveland, Ohio 
April 3rd, 1981 
Sponsored By 
Cleveland Hearing and Speech Center 

And 

Case Western Reserve University 

Conference Participants: 

Jack Katz, Ph.D. 

Harriet Needleman, M.Ed. 

Paul Shurin, M.D. 
ira Ventry, Ph.D. 
Douglas Webster, Ph.D. 


Donald G. Sessions, M.D. 
Washington University 


Stanley M. Shapshay, M.D. 
Boston University 
12 Hours Continuing 
Medical Education Credit 
For further information, contact: 
Streit Program Director 
Otolaryngology Service 
Walter Reed Army Medical Center 


Washington, D.C. 20012 
(ONIV.ATR-21A5 


For Further Information 
Contact: 
Dennis Kisiel/Jean Radke 
Cleveland Hearing and Speech Center. 
11206 Euclid Avenue 
Cleveland, Ohio 44106 
(216) 231-8787 














~ CONTEMPORARY CONCEPTS _ 
IN 
OTOLARYNGOLOGY 


CARIBBEAN CRUISE 
OTOLARYNGOLOGY SEMINAR 
° S. S. NORWAY 
` FEBRUARY 22-MARCH 1, 1981 


GUEST SEMINARIANS 


JACK ANDERSON, M.D... 
Clinical Professor of Otolaryngology: ` 
Tulane Medical School = = 
DAVID AUSTIN, M.D. 
Associate Professor of Otolaryngology 
Rush Medical School 
JACK GLUCKMAN, M.D. 
Assistant Professor. i h 
Department of Otolaryngology and Maxillofacial Surgery 
University of Cincinnati College of Medicine 
DONALD A. SHUMRICK, M.D, 
Professor and Chairman 
Department of Otolaryngology and Maxillofacial Surgery 
University of Cincinnati College of Medicine 


Sponsored by the: 
Department of Otolaryngology and Maxillofacial Surgery 

University of Cincinnati Medical Center 

"32 Hours of Category 1 Credit 

For Registration information, Contact: 

Department of Otolaryngology and Maxillofacial Surgery 
University of Cincinnati Medical Center 

231 Bethesda Avenue 

Room 6507 
Cincinnati, Ohio, 45267 


Advance Registrations Now Being Accepted 


TEMPORAL BONE 
SURGICAL DISSECTION COURSE 


EAR RESEARCH INSTITUTE 


In Cooperation With 
University of Southern California School of Medicine 


TWO WEEKS EACH 
March, April, October, November 1981 & 1982 


Participants spend four hours daily observing live telecasts 
of surgery. The course includes early evening lectures and 
films, demonstration and Practice of the multiple 
approaches to the structures of the temporal bone-as used 
by members of the Otologic Medical Group, Inc. . 


Each course limited to 24 board certified or board eligible 
;», Otolaryngologists and residents. 
Tuition (U.S. Currency) 

Physicians - $1,200.00 

Residents -$ 900.00 

(With letter from Chief of Service) 


CME Credit: 100 Hours 


For further information: 
Antonio De La Cruz,M.D. 
Director, Temporal Bone 
Surgical Dissection Course 
Ear Research Institute 
256 South Lake Street 

Los Angeles, CA 90057 





New York Eye & Ear Infirmary 
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FACIAL SURGERY — 





Dermabrasion, Chemotherapy procedures. 


NASAL SURGERY — 






BREAST SURGERY — 






cluded) may be obtained by writing to: 














COSMETIC 
SURGERY- 





a 32 page brochure describing Rhytidectomy, Blepharoplasty, 


32 pages ~ easy reading — illustrated. Also describes 
Mentoplasty as an often related procedure. 


32 pages: Describes Augmentation, Reduction and Mastopexy. 
Illustrated. Separate section on Abdominoplasty. 


Sample copies @ $2.50 each prepaid (postage and handling in- 


PLASTIC SURGERY 


.. PUBLICATIONS, INC. 
416 BELLEVUE AVE. 
TRENTON, NJ 08618 











“W (cydacillin) 
indications 


Cyclacillin has fess-in vitro activity than other drugs in the ampicillin 
class and its use should be confined to these indications: Treatment 
of the following infections. 
RESPIRATORY TRACT 

Tonsillitis and pharyngitis caused by Group A beta-hemolytic 

streptococci 

Bronchitis and pneumonia caused by $. pneumoniae (formerly 

D. pneumoniae) 

Otitis medio caused by S. pneumoniae (formerly D. 

pneumoniae) and H. influenzae 

Acute exacerbation of chronic bronchitis caused by H. in- 

fluenzae* 

*Though clinical improvement has been shown, bacteriologie 

cures cannot be expected in oll patients with chronic respi- 

ratory disease due to H. influenzae. 
SKIN AND SKIN STRUCTURES (integumentary) infections caused 
by Group A beta-hemolytic streptococci and staphylococci, non- 
penicillinase producers. 
URINARY TRACT INFECTIONS caused by £. coli and P. mirabilis. 
(This drug should not be used in'any E. coli and P, mirabilis infec- 
tions other than urinary tract.) 
NOTE; Perform cultures and susceptibility fests initially and dur- 
ing treatment to monitor effectiveness of therapy and susceptibil- 
ity of bacteria, Therapy may be-instituted prior to results of sen- 
sitivity testing. 
Contraindications Contraindicated in individuals with history of 
an allergie reaction to penicillins: 
Warnings Cyclacillin should only be prescribed for the indica- 
tions listed herein. 
Cyclacillin has less. in vitra activity than other drugs of the 
ampicillin class. However, clinical trials demonstrated it is ef- 
ficacious far recommended indications. : 
Serious and occasional fatal hypersensitivity (anaphylactoid) 
reactions have been reported ‘in patients on penicillin. Al~ 
though anaphylaxis is more frequent following parenteral 
use, t has occurred in patients on. oral penicillins. These reae- 
tions are more apt to occur in individuals with history of sen- 
sitivity to multiple allergens. There are reports of patients 
with history of penicillin hypersensitivity reactions who. ex: 
perienced severe hypersensitivity reactions when treated 
with a cephalosporin, Before penicillin therapy, carefully dine 
quire about previous hypersensitivity reactions to penicillins, 
cephalosporins and other allergens. If allergic reaction oc 
curs, discontinue drug and initiate appropriate therapy. Seri- 
ous anaphylactoid reactions require immediate emergency 
treatment with epinephrine. Oxygen, LV. steroids, airway 
management, including intubation, should also be adminis-- 
tered as indicated. 
Precautions Prolonged use of antibiotics may promote over- 
growth of nonsusceptible organisms. If superinfection occurs, fake 
appropriate measures. 
PREGNANCY: Pregnancy Category 8. Reproduction studies per: 
formed in mice and rats at doses up to 10 times the human dose 
revealed no evidence of impaired fertility or harm to the fetus due 
ta cyclacillin, There are, however, no adequate and well- 
controlled studies in pregnant women. Because animal reproduc- 
tion studies are not always predictive of humon response, use this 
drug during pregnancy only if clearly needed. 
NURSING MOTHERS: It is not known whether this drug is excreted 
in human milk. Because many drugs.are, exercise caution when 
cyclaciltin is given to o nursing woman. 
Adverse Reactions Oral cyclucillin is generally well tolerated, As 
with other penicillins, untoward: sensitivity reactions are likely, 
particularly in those who previously demonstrated penicillin 

ypersensitivity or with history of-allergy, asthma, hay fever, or 

urticaria. Adverse reactions reported with cyclacillin: diarrhea (in 
approximately tout of 20 patients treated), nausea and vomiting 
(in approximately 1 in 50), and skin rash (in approximately 1 in 
60). isolated instances of headache, dizziness, abdominal pain; 
vaginitis, and urticaria have been. reported. (See WARNINGS) 
Other less frequent adverse ‘reactions which may occur. and are 
reported with other penicillins are anemia, thrombocytopenia, 
thrombocytopenic purpura, leukopenia, neutropenia and 
eosinophilia. These reactions are usually reversible on discontinu- 
ation of therapy. 
As with other semisynthetic penicillins, SGOT elevations have been 
reported, 
As with antibiotic therapy generally, continue treatment at least 
48 to 72 hours after patient becomes asymptomatic or until bacte- 
riol eradication is evidenced. In Group A beta-hemolytic strep- 
tecoccal infections, at least 10 days‘ treatment is recommended to 
guard against risk of rheumatic fever or glomerulonephritis, In 
chronic urinary tract infection, frequent bacteriolegic and clinical 
appraisal is necessary during therapy and possibly for several 
months after, Persistent infection may require treatment for sev- 
eral weeks. f 
Cyclacillin is. not indicated in:children under: 2 months of age. 
Patients: with Renal Failure Cyclacillie may be safely administered 
to patients -with reduced renal function. Due to prolonged serum 
half-life; patients with various degrees of renal impairment ma 
require change in dosage lével (see DOSAGE AND ADMINISTRA. 
TION in- package inser?). 
Dosage (Give in equally spaced doses} 


INFECTION ADULTS > CHILDREN* 
Respiratory 

Tract 

Tonsillitis & 250 mg g.i d. body weight < 20 kg 
Pharyngitis ` {44 lbs} 125 mg q.i.d. 


body weight > 20 kg 


5 hd. 
Bronchitis and (44b) 230mg akd 


Pneumonia- 


Mild or 250 mgqid. © 50 mg/kg/day q.i.d. 
Moderate 
infections 


Chronic 500 mg inde 100 mg/kg/day q.i.d. 

Infections ee 

Otitis Media 220 mg te'500. mg 50 to 100 mg/kg/dayt 
qidt 


Skin & Skin 250 mg te 500 mg -50 to 100 mg/kg/day? 
Structures aidar 


Urinary Tract 500 mg q.i.d. 100 mg/kg/day 
“Dosage should not result ina dose higher than that for adults. 


{depending on severity 


á 3 í Philadeiphia, Pa. 19101 


Half the dose 
is absorbed inẸ minutes! 


compared to 32 minutes for ampicillin* 


-caused by S. pneur onia 
sore throat caused by 
streptococcus, CYCLAPE 
response rate of 100% : 
95% and 86% respectively 


+Due to susceptible organisms. ` 


Rapid, virtually complete aoe from Gl tract ec 
Exceptionally high peak blood levels — 3 times See importants information on foggy Pade 
greater than ampicillin (Clinical efficacy may not 
always correlate with blood levels.) 


® Rapidly excreted unchanged in urine — ® 
11 times faster than ampicillin af >A APEN = W 
"Based on T? 1/2. values for single oral doses of 500 mg cyclacillin i x 


tablet and 500 mg ampicillin capsule. Data on file, Wyeth Laboratories. 250 and 500 mg Tablets 


ejje 
Copyright © 1980, Wyeth Laboratories. All rights reserved. (cyclacillin) 125 and 250 mg per 


5 ml Suspension 


Wyeth Laboratories -rasera pa 19101 & 
AA more than just spectrum > Q 


RN 











At last-- practical help for informed 
consent with your pre-op patients 


ee 


THE VIDEO PATIENT COUNSELING SYSTEM 


Whether you do general or specialized surgery or both, Milner- 
Fenwick Patient-Ed Programs provide a valuable assist in 
avoiding misunderstanding. Programs discuss the need for 
each operation, the surgical procedures involved, risks and 
complications and the post-op recovery period. And they do it in 
easy to understand language with a combination of full 
animation and live action. Viewings communicate so well, over 
half* of our doctors regard them as a measure of informed 
consent. Over 60%* consistently document viewings on patient 
records. Best of all, 50% report* savings of 15-25 hours worth of 
explanations monthly. Surgical Programs are available in 
Super 8mm, 16mm plus all video formats. Send for our latest 
catalog with complete list of titles. 

* Based on Sept. 1980 survey of 2,000 physicians from Milner-Fenwick customer list. 





Send coupon today 


MILNER-FENWICK, INC., 2125 Greenspring Drive, 
Dept. 24, Timonium, Maryland 21093 














or CALL TOLL FREE Name 
1-800-638-8652 Address 
In Maryland, call collect (301) 252-1700 City/State/Zip 
Specialty 
Phone 





O Please send me your new 1981 catalog. 


ime and reduce _ 


reater patient comfort. 


( ry reports i dicating low toxicity 


DEEP ANESTHESIA 
CONTROLS PAIN 


SUPPRESSES 
GAG REFLEX 


mU: 


IMPROVED FLA 


CETAC 


TOPICAL 


Control Pain 
Control Gagging 









The University of California, 
i presents 
FACIAL CONTOURING: 
-AN 
INTERDISCIPLINARY 
SYMPOSIUM 
IN 
- FACIAL 
i PLASTIC SURGERY 






















April 8-11, 1981 


The Stanford Court 
San Francisco, California 








This course will focus on current trends and techniques 
of facial contouring, and it is designed for the surgeon 
who currently has an active reconstructive and facial 
plastic practice. Enrollment will be limited to encourage 
and promote ‘effective interaction with the internationally 
known guest faculty: Jack Anderson, M. Eugene 
Tardy, and Richard C. Webster. Didactic lectures 
stressing new advances will be augmented by in-depth 
discussion to ensure adequate. evaluation of the. tech- 
niques. presented. In addition, cadaver. dissections will 
be offered to a limited number of course participants. 
Preference for inclusion in the laboratory session will be 
given to. early applicants. 














This course is presented by the Department of Oto- 
laryngology, the: Division of Facial Plastic Surgery, and 
Extended Programs in Medical Education, University of 
California School-of Medicine, San Francisco, California. 
Roger L. Crumley and Larry D. Schoenrock will be the 
Program Chairmen. 







For further information, please write or call Ex- 
tended Programs in Medical Education, University 
of California, Room 569-U, San Francisco. Cali- - 






fornia 94143, (415) 666-4251. 






tional for cadaver-dissection. 








Tuition is $350.00 and $125.00 addi- ; 





; ‘with Neomycin and Hydrocortisone 


{colistin sulfate—neomycin sulfate—thonzonium 
bromide—hydrocortisone acetate otic suspension) 


“CAUTION: Federal law prohibits dispensing without 


prescription. 

Indications. For the treatment of superficial bacterial 
infections of the external auditory canal, caused by 
organisms susceptible to the action of the antibiotics; 
and for the treatment of infections of mastoidectomy 
and fenestration cavities, caused by organisms suscep- 
tible to the antibiotics. 

Contraindications. This product is contraindicated 

in those individuals who have shown hypersensitivity 
to any of its components, and ih herpes simplex, 
vaccinia and varicella, 

Warnings. As with other antibiotic preparations, 
prolonged treatment may resultin overgrowth of 
nonsusceptible organisms and fungi, 

If the infection is not improved after one week, 
cultures and susceptibility tests should be repeated to 
verify the identity of the organism and to determine 
whether therapy should be changed. 

Patients who prefer to. warm the medication before 
using should be cautioned against heating the solution A 
above body temperature, in order to:avoid loss of 
potency, 

Precautions. If sensitization or irritation occurs, medi- 
cation should be discontinued promptly. 

This drug should be used with care in cases of 
perforated ear drum and in longstanding cases of 
chronic otitis media because of the possibility of 
ototoxicity caused by neomycin. 

Treatment should not be continued for longer than 
ten days. 

Allergic cross-reactions may occur which could 
prevent the use of any or all-of the following antibiotics 
for the treatment of future infections: kanamycin, : 
paromomycin, streptomycin, and possibly gentamicin, 
Adverse Reactions. Neomycin isa not uncommon 
cutaneous sensitizer. There are articles in the current 
literature that indicate an increase in the prevalence of 
persons sensitive to neomycin. 

Dosage and Administration. The external auditory 
canal should be thoroughly cleansed and dried with a 
sterile cotton applicator. 

For adults, 4 drops of the suspension should be 
instilled into the affected ear 3 or 4 times daily. For 
infants and children, 3 drops are suggested because of 
the smaller capacity of the ear canal. 

The patient should lie with the affected ear upward 
and then the drops should be instilled. This position 
should be maintained for 5 minutes.to facilitate 
penetration of the drops into the ear canal. Repeat, ` 
if necessary, for the opposite ear, 

If preferred, a cotton: wick may be inserted into the 
canal and then the cotton:may be saturated with 
the solution. This wick should be kept moist by adding 
further solution every 4 hours: The wick should be 
replaced at least once-every 24 hours. 

How Supplied. Coly-Mycin $ Otic is supplied as: 
N-0071-3141-08 (Stock .22-3141-63}—5-ml bottle. 
N-0071-3141-10 (Stock 22-3141-64)—10-mi bottle. 

Each ml contains: Colistin sulfate equivalent to 3 mg 
of colistin base. Neomycin sulfate equivalent to 3.3 mg 
neomycin base, Hydrocortisone acetate 10 mg 
(1%). Thonzonium bromide 0.5 meg (0.05%), and 
Polysorbate 80.in an aqueous vehicle buffered with 
acetic acid and sodium: acetate: Thimerosal (mercury 
derivative) 0.002%: added asa preservative. 

Shake well before using.. j 
Store at controlled room temperature 50°. 86°F 

(15° 30°C). Stable for 18 months at room temperature: 
prolonged exposure to higher temperatures should be 
avoided. 

Full information-is available on request. 


PARKE-DAVIS 
Div of Warner-Lambert Co 
Morris Plains, NL 07950°USA_ 


[i 
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f THESE DROPS GIVE... 


; i 
Y 


Rapid relief of otitis externa with an effective combination of 4 medications 
o Hydrocortisone Acetate provides reduction of inflammation and 
symptomatic relief of pain. 
o The broad-spectrum antibacterial activity of Colistin Sulfate and 
Neomycin Sulfate results in continuing efficacy. 
o Thonzonium Bromide enhances efficacy by dispersion and pene- 
tration of the exudate to permit delivery of active medications , 
to the infection site. Coly 
Coly-Mycin S Otic also offers convenient dosage versatility— ee : f 
the 5-ml size is usually sufficient for unilateral infection, while ith Neomycin a Hyörocorisone 
the 10-ml size may be preferred for severe bilateral involvement. ydre« sg E AEEA E E daa 
Usual Dosage: COLY-MYCIN S OTIC—4 drops in each 
infected ear 3 or 4 times a day. 





PARKE-DAVIS 











| THE DEPARTMENT OF OTOLARYNGOLOGY 
UNIVERSITY OF MINNESOTA MEDICAL SCHOOL ANNOUNCES 


; Third Annual 
Intemational Symposium 


on Clinical Otology September 3-5, 1981 
v Radisson South Hotel/ Minneapolis, Minnesota 


A three-day state of the art review for otolaryngologists, otologists, and audiologists on diagnosis, treatment and 
pathophysiology of Meniere's Disease, Sensorineural Hearing Loss, Chronic Otitis Media, Vertigo, and Tympanoscierosis, and 
updates on Hearing Aids, Auditory Brain Stem Response, Tympanometry, Radiology, and Cochlear Implants. aa 
National and International speakers, among others include: : ear 

John H. Anderson, Ph.D., M.D., Minneapolis Charles D. Bluestone, M.D., Pittsburgh, PA Thomas A. Christiansen, M.D., 
Minneapolis Arndt J. Duvall, HI, M.D., Minneapolis Professor Dr. U. Fisch, Zurich, Switzerland Victor Goodhill, M.D., Beverly 
Hills, CA Marcos V. Goycoolea, M.D., Santiago, Chile Earl R. Harford, Ph.D., Minneapolis Lee A. Harker, M.D., lowa City, 1A 
Albert Hohmann, M.D., St. Paul, MN John S. Huff, M.D., Minneapolis Professor L. B. W. Jongkees, Sr., Amsterdam, 
Netherlands Richard Latchaw, M.D., Pittsburgh, PA David J. Lim, M.D., Columbus, OH Charles M. Luetje, Il, M.D., Kansas 
City, MO Brian F. McCabe, M.D., lowa City, IA William L. Meyerhoff, M.D., Minneapolis Professor Tauno Palva, Haartmanink, 
| Finland Michael M. Paparella, M.D., Minneapolis Maurice Schiff, M.D., La Jolla, CA James L. Sheehy, M.D., Los 
Angeles, CA 


For further information, please contact: 


Office of Continuing Medical Education 
c/o International Symposium 


q Box 293 Mayo Memorial Building 
420 Delaware Street S.E. 
ee) Minneapolis, Minnesota 55455 
(Telephone: 612/373-8012) r 3 
RED Equal Educational Opportunity 





JEFFERSON MEDICAL COLLEGE 
DEPARTMENT OF OTOLARYNGOLOGY 
ANNOUNCES 


THE THIRD ANNUAL LOUIS H. CLERF LECTURESHIP 
MAY 1, 1981 
GUEST LECTURER: JO ONO, M. D. 


The Lectureship will be preceded by a whole day seminar on selected contemporary topics in 
< Otolaryngology. The speakers will be: 









William Baltzell, M.D. Fred Harbert, M.D. Philip Rosenfeld, M.D. 
Martin Brennan, M.D. Herbert Kean, M.D. Myron Shapiro, M.D. 
Edward Carden, M.D. Lindsay Pratt, M.D. James Spencer, M.D. 





_. Vincent Caruso, M.D. F. Johnson Putney, M.D. James Sumerson, M.D. 
_ Leopoldo Delucca, M.D. Daniel Rabuzzi, M.D. Gary Thomas, M.D. 
Stanley Farb, M.D. Emilio Roncace, M.D. Harvey Tucker, M.D. 


For more details, Cöntact: 








Department of Otolaryngology 
Jefferson Medical College 
1025 Walnut Street, Suite 418 
Philadelphia, Pa. 19107 
Telephone 215-928-6784 
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T-Tube™ is delicately designed to be 
‘tympanic membrane for long periods of time. 
long, flexible flanges keep it in place until — 
ly without surgical i incision. | 
idence of extrusion. And the soft 
immed by the surgeon. _ 
nc ne oo wea more - 





We've taken your hospital 
_ ENT department, 
equipped it, 

fined it, 





Introducing 


the ORL Mobile 





Consider the possibilities. 

There’s nothing else like it—ORL’s new Mobile Treatment art 
brings the ENT treatment center directly to the patient’s room, the 
emergency room, or wherever you need it. It saves time and the 
proper instrument is always there when you need it. The Mobile 
Treatment Center brings a new era of convenience to the ENT 
specialist. Can you and your hospital really afford to be 
without it? ° 
Outstanding features: 

Fiber-optic Halogen exam light. (optional) 
Built-in R.F. Cautery unit. 


Automatic pressure and suction with 
retractable hoses. Easy access to trap bottle — 
and pump 


Holds Welch-Allyn Halogen headlig 
Automatic off/o 


‘3 hand-held Welch-Allyn rechargeable 
_ instruments with re ells 


For a complete information kit on — 
the ORL Mobile Treatment Cart, 
including full specifications, prices 
and available options, contact us today. 


ORL SYSTEMS INC. fp, 


226 West Penn Street Norristown, PA 19403 
(215) 272-3080 





(triethanolamine polypeptide oleate-condensate) 














single, simple treatment 


IAL g t in the office or home is usually all that is needed. 
Sipe oe not r equire ri epeated instillations for several days, as do other agents — 
helps avoid painful instrumentation. 


Documented Efficacy — Excellent results reported in more than 95% in over 2 800 
patients. * 


Simple 15-30 minute home or office procedure: 

1. Fill ear canal with the drops, with patient’s head tilted at 45° angie. 

2. insert cotton plug and allow to remain for on Only 15-30 minutes, — 

3. Gently flush ear with lukewarm water, using soft rubber syringe (avoi id excessive 
pressure). 


indications: Removal of cerumen, removal of impacted cerumen prior to 
ear examination, otologic therapy or audiometry. Contraindications: 
Previous untoward reaction to the drops, positive patch test. Precautions: 
Patch test in patients with suspected or known allergy Use with caution in 
otitis externa, avoid using in otitis Media, presence of perforated drum, 






















known dermatologic sensitivity or other allergic manifestations, avoid 
undue exposure of large skin areas to the drug. Adverse Reactions: 
Reported incidence in clinical studies* is about 4% ranging from miid 
erythema to severe eczematoid reaction of external ear and periauricutar 
tissue: ail reported uneventful resolution and no sequelae. 


Purdue 2 Frederick : > “Bipii es on request. 
Norwalk, CT 06856 ; ; 
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ANNOUNCEMENT AND CALL FOR PAPERS _ 
INTERNATIONAL SYMPOSIUM ON MAXILLOFACIAL TRAUMA 


November 13 — 15, 1981 
The Plaza Hotel — Detroit, Michigan 
An International Interdisciplinary Symposium of Lectures, Workshops, Free Papers and Panel Discussions 


GUEST FACULTY 


Leslie Bernstein, M.D., D.D.S. 
Norman Rowe, FRCS, FDSRCS 


Reed Dingman, D.D.S., M.D. 
Bernhard Spiessl, M.D. 


Harry Maisel, Ch.B. 
Arthur Manoli, M.D. 
Frank Nesi, M.D. 
Haskell Newman, M.D. 
Richard Nichols, M.D. 
Sean Peppard, M.D. 
Eugene Rontal, M.D. 
Byron Smith, M.D. 

L. Murray Thomas, M.D. 
Robert Walker, D.D.S. 
Alexander Walt, M.D. 
Gary Wolford, D.D.S. 


PLANNING COMMITTEE 


CHAIRMAN — Robert Mathog, M.D. 
Gail Bank, Ph.D: 

Charles Gross, M.D. 

Albert: Hohmann, M.D. 

Rabert MacIntosh, D.D.S. 

Donald Shumrick,.M.D. 

James Toomey, M.D.,.D:M.D. 
Richard Webster, M. D. ASAE 
Kent Wilbon, M.D 


FACULTY 


Byron Bailey, M.D. 
Howard Binns, M.D. 
Thomas Christiansen, M.D. 
Arnold Cohn, M.D. 

Brian Conroy 

Richard Farrior, M.D. 
dohn Helfrick, D.D.S. 
John Jacobs, M.D. 

Mare Karlan, M.D. 

Charles Krause, M.D. 


Individuals wishing to submit papers to the symposium should send a 125 word abstract to the Chairman by July L 1981. 


Address Inquiries To: Robert H. Mathog, M.D. 
Department of Otolaryngology - ISMT 
WAYNE STATE UNIVERSITY 
540 East Canfield Avenue 
- Detroit, Michigan 48201 © (313) 577-0804 


: Exhibitors Welcome 


co- SPONSORS: American Academy of Facial Plastic and Reconstructive Surgery and Wayne State Uivers 


AUDITORY EVOKED POTENTIALS 


AUDITORY EVOKED POTENTIALS 


A workshop in the practical 
clinical applications of 
Electrocochleography 

and Brainstem Audiometry 


Sponsored by The Methodist Hospital and the Institutes of 
Otorhinolaryngology and Communicative Disorders, and 
Neurology, The Neurosensory Center of Houston. 


May 30-June 1, 1981 


This three-day course is designed to familiarize the physician 
and audiologist with clinical applications of the “early” auditory 
evoked potentials. Background information on the “middie” and 
“late” potentials and on cochlear potentials is also included. The 
course relies heavily on tutorials and workshops to familiarize the 
participant with instrument operation, response measurement 
and interpretation of test results. 

A course syllabus will be distributed to each participant prior 
to enrollment. 

Course Instructors: Alfred C. Coats, M.D. 
James F. Jerger, Ph.D. 
and Staff 
Tuition: $325.00 Enrollment limited 
Address inquiries to Alfred C. Coats, M.D., Cochlear Function 
Laboratory, The Neurosensory Center of Houston, 6565 Fannin, 
Houston, Texas 77030 (713) 790-5925. 


IN CLINICAL PRACTICE 


This course is designed especially for Neurologists, 
Otolaryngologists. and Audiologists. it emphasizes practical 
clinical applications of the auditory brainstem response, 
auditory nerve action-potential and cochlear potentials. The 
course relies heavily on workshops and tutorials to give the 
participants ““hands-on'’ experience in instrument oper- 
ation and test interpretation. A unique aspect of this course 
is its coverage of techniques for recording cochlear and 
auditory nerve responses with electrodes that do not pene- J 
trate the tympanic membrance. i ' 


INSTRUCTOR: Theodore J: Glattke, Ph.D. 


DATES: 


March 21-22, 1981 
Denver, CO 


Apr. 25-26, 1981 
Philadelphia, PA 


Sept. 12-13. 1981 
‘San: Francisco, CA 


Oct. 10-11, 1981 
New Orleans. LA: 


` TUITION: U.S. $250.00 


ACCREDITATION: Physicians are el igible for the A 
Medical Association Physician Recognition 
hours, Category It. 


FOR FURTHER INFORMATION aR 


feck 
instruments, Inc.» 


BOX J622) » HOUSTON TEXAS 77036 + df 3) 783-6480 
TELEX 79: J64 LE TECH ou 











lacking 
tiveness 








dependable - 
decongestant 


-ORNADE 





Each Spansule® capsule contains 8 mg. chlorpheniramine maleate, 50 mg. phenylpropanolamine HCI, 


and isopropamide iodide equivalent to 2.5 mg. isopropamide. 


Seldom causes drowsiness 


(3% in controlled studies) 


Seldom causes excessive dryness 


(6% in controlled studies) 


Before prescribing, see complete prescribing information 
in SK&F literature or PDR. The following is a brief summary. 


Indications 

Based on a review of this drug by the National Academy 
of Sciences—National Research Council and/or other 
information, FDA has classified the indications as follows: 
Possibly effective: For relief of upper respiratory tract 
congestion and hypersecretion associated with vaso- 
motor rhinitis and allergic rhinitis, and for prolonged 


relief. 

Lacking in substantial evidence of effectiveness: For 
relief of nasal congestion and hypersecretion associated 
with the common cold and sinusitis. 

Final classification of the less-than-effective indications 
requires further investigation. 


Contraindications: Hypersensitivity to any component; 
concurrent MAO inhibitor therapy; severe hypertension; 
bronchial asthma; coronary artery disease; stenosing peptic 
ulcer; pyloroduodenal or bladder neck obstruction. Children 
under 6. 

Warnings: Caution patients about activities requiring alert- 
ness (e.g., operating vehicles or machinery). Warn patients 


SIK&F 


a SmithKline company 


©Smith Kline &French Laboratories, 1980 





of possible additive effects with alcohol and other CNS 
depressants. 

Usage in Pregnancy: In pregnancy, nursing mothers and 
women who might bear children, weigh potential benefits 
against hazards. Inhibition of lactation may occur. 

Effect on PBI Determination and I**" Uptake: |sopropamide 
iodide may alter PBI test results and will suppress I'*' uptake. 
Substitute thyroid tests unaffected by exogenous iodides. 


Precautions: Use cautiously in persons with cardiovascular 
disease, glaucoma, prostatic hypertrophy, hyperthyroidism. 
Adverse Reactions: Drowsiness, excessive dryness of nose, 
throat or mouth; nervousness; or insomnia. Also, nausea, 
vomiting, epigastric distress, diarrhea, rash, dizziness, 
weakness, chest tightness, angina pain, abdominal pain, 
irritability, palpitation, headache, incoordination, tremor, 
dysuria, difficulty in urination, thrombocytopenia, leukopenia, 
convulsions, hypertension, hypotension, anorexia, constipa- 
tion, visual disturbances, iodine toxicity (acne, parotitis). 
Supplied: Bottles of 50 and 500 capsules; in Single Unit 
Packages of 100 (intended for institutional use only). 


Smith Kline GFrench Laboratories 
Philadelphia, Pa. 
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Sheehy: PORÈ:“ 
and TORP  ' 
Prostheses 


For ease of introduction and better \ 
visual contact with the stapes and footplate 


Many surgeons have found that the use of tragal cartilage between the flange of an 
ossicular prosthesis and the tympanic membrane has diminished the necessity for a large diameter 
flange. For this reason, the Sheehy Modified PORP and TORP Prostheses were designed with a 
smaller diameter flange than the standard PORP and TORP implants. The smaller flange diameter, 
3.0mm [.118"], of these prostheses allows ease of introduction and better visual contact with 
the stapes and footplate. 

The PORP and TORP Prostheses are made of PLASTI- 
PORE® material, Richards porous high density polyethylene 
that is well tolerated in the body. The structure of PLASTI- 
PORE material allows tissue ingrowth, aiding in stabili- 
zation of the implant. : 

The Sheehy Modified PORP Prosthesis also features a 
partially cannulated shaft that allows the implant to be 
firmly seated on the capitulum of the stapes. 

“Modifications of Richards TORP and PORP Prostheses made for 
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implant material 








YOUR MICROSURGERY COMPANY R ICHAR DS 


Richards Manufacturing Co., Inc. 
Memphis, Tennessee 38116, U.S.A. 
©1980 All Rights Reserved 


lias Cahora x vis t EEE EN AAE VI TI W ONE TENS EE ETO E i EE ONE ENEE N 
MAL 1 a eee 2 iniia A 





Original Articles 


Ear Surgery and Mastoid Air 


Tauno Palva, MD, Heikki Virtanen, MD 


è Opinions differ whether simple myrin- 
goplasty should be combined with mas- 
toidectomy, which is claimed to provide a 
large air reservoir for the middle ear. Data 
are reported on 61 ears, 55 of which had 
reasonably normal tympanic mucosa but 
distinct chronic: mastoid or epitympanic 
ear disease. Obliteration of the cavity was 
performed, combined with tympanoplasty, 
and the patients were followed up for an 
average of three years. Normal aeration of 
the middie ear was seen in all cases with 
normal middle ear mucosa regardless: of 
whether the posterior canal wall- was 
saved or reconstructed in connection with 
obliteration. It is concluded that there is 
no reason for mastoidectomies in small 
mastoid cell systems in simple myringo- 
plasties. 

(Arch Otolaryngol 107:71-73, 1981) 


he ear surgeons who used to per- 

form fenestration surgery for 
otosclerosis are well aware that exen- 
teration of even an extensive mastoid 
air cell system and creation of an open 
cavity causes no difficulty in the aera- 
tion of the middle ear. In this surgical 
procedure, the incus is removed, and 
the posterior part of the drum and the 
medial part of the posterior canal skin 
are placed on the dome of the horizon- 
tal semicircular canal, where the fe- 
nestra is covered with the flap. In all 
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these ears, the volume of the middle 
ear is around 1 ce, which is the normal 
volume not including the cell sys- 
tem.’ 

Similar surgery was done during 
the period when radical mastoidecto- 
my with open cavity was the operation 
of choice for chronically infected ears, 
although the technique for recon- 
structing the ossicular chain and the 
drum was not really properly mas- 
tered until the 1950s. However, if the 
tympanic cleft itself was close to 
normal, an aerated tympanum and 
good hearing were achieved in. many 
ears. The problem in this disease, ie, 
adhesive changes in the tympanum, 
were caused by the presence of exten- 
sive disease in the middle ear and the 
Eustachian tube. 

In our series, which covered: the 
period 1954 through 1959° and com- 
prised 99 patients who were subjected 
to atticoantromy combined with crea- 


tion of an open cavity, 71 (71%) with 


intact ossicular chain had good postop- 
erative hearing and an aerated middle 
ear. Among 91 ears in which the head 
of the malleus and incus had been 
removed and columellization made 
directly on the stapes head, 36 (40%) 
had a good hearing and a well-healed 
middle ear postoperatively. 

Since the early 1950s, our routine 
procedure in simple mastoidectomies 
has been to obliterate the mastoid 
cavity and to separate the cavity from 
the middle ear with the meatally 
based musculoperiosteal flap.* This 








Cell System 


method has given good results in 
terms of hearing, especially if before 
surgery the middle ear disease had not 
been. of long duration. Similar sealing 
off of the antrum from the middle ear 
by means of temporal muscle fascia 
has been employed by Naumann.‘ 

However, some authors have ad- 
vised against obliteration of the mas- 
toid cavity and emphasized that an 
extra air reservoir in the mastoid cav- 
ity is necessary to maintain aeration 
of the middle ear, Among them, 
Wehrs® advocated leaving an intact 
middle ear-connected cavity after 
removal of cholesteatoma. This was 
also originally the idea of Myers and 
Schlosser® in their anteroposterior 
technique. This approach has later, 
when combined with simultaneous 
tympanic reconstruction, become bet- 
ter known as the combined approach 
tympanoplasty (CAT) procedure. Re- 
cently, Holmquist’ recommended mas- 
toidectomy in connection with myrin- 
goplasty in all ears with a small cellu- 
lar system (< 9 sq cm). 

As pointed out previously, our expe- 
rience in ear surgery in the past 30 
years does not support the view that it 
is necessary to: create a mastoid air 
reservoir. On the contrary, whenever 
we perform a mastoidectomy, we rou- 
tinely seal off the cavity from the 
middle ear. To elucidate the issue, we 
have analyzed some recent cases to 
demonstrate how the tympanic cavity 
functions without a mastoid air 
space. 
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individual hearing results in 61 operated on ears using mastoid obliteration. Lower part shows air conduction 
averages for 500,.1,000, and 2,000 Hz (ISO standard); upper part, same values for bone conduction. Hearing 
improvement is indicated by biack bars, hearing loss by open bars. For further details see text. 


MATERIAL AND METHODS 


For the analysis, we selected chronically 
infected ears in which the tympanic muco- 
sa had been almost normal and on which 
either a tympanomastoidectomy or radical 
mastoid obliterative surgery had been per- 
formed during the period 1974 through 
1978. These two operative methods differ 
only in the respect that, in tympanomas- 
toidectomy, the posterior bony canal wall is 
retained, while in radical surgery it is 
removed and reconstructed. Both include 
obliteration of the antrum and sealing off 
of the middle ear. The former, essentially a 
CAT operation, is performed if there is no 
cholesteatoma; the latter is done if a cho- 
lesteatoma is present. The surgical meth- 
ods and procedure in the analysis of results 
were presented earlier.*” 


RESULTS 


The material consists of 61. ears. 
Mastoid obliteration was performed 
on all ears. The results of the preoper- 
ative and postoperative examination 
of hearing in-each ear are shown in 
the Figure. The first 16 cases repre- 
sent ears with an intact ossicular 
chain, and the next 47 ears, those in 
which columellization from the stapes 
head or from the footplate was made. 
The follow-up time is an average of 
three years (range, 11 months to five 
years). 
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In the group of 16 ears with an 
intact ossicular chain, the posterior 
bony canal wall was removed in six 
and retained in ten ears. The tym- 
panic membrane perforation was in 
Shrapnell’s membrane in six and in 
the pars tensa in ten. Six of these 
perforations were semitotal or total. 
The promontory mucosa was classi- 
fied as normal in ten ears and thicker 
than normal in six. In no case was 
mucosa excised. from the middle ear. 
Postoperatively, the tympanic mem- 
brane was mobile in all ears and hear- 
ing was good. 

In the second group of ears with 
columellization from the stapes head 
or from the footplate, the posterior 
bony canal wall was removed in 37 
ears and retained in eight. In the 
Figure, the ears numbered from 17 to 
55.(39 ears, 87%) represent. well-aer- 
ated middle ears. Preoperatively, 19 


had a perforation in the Shrapnell’s 


membrane, and 20 had a semitotal or 
total pars tensa defect. The middle ear 
mucosa was normal in 28 and thick in 
the promontory and Eustachian tube 
area in 11 ears. In six of the ears with 
thick mucosa, part of the mucosa was 
removed posteriorly to ensure total 
removal of squamous epithelium. 

In the ears numbered from 56 to 61, 


the main part of the tympanic mucosa 
was removed because of distinct dis- 
ease, but in five of them, the mucosa 
of the orifice of the Eustachian tube 
was judged to be normal. In all of 
them, the eardrum was adherent to 
the promontory postoperatively. How- 
ever, in five of these patients, hearing 
had improved above the preoperative 
level. None of the 61 patients in the 
whole series had a reperforation in the 
tympanic membrane during the post- 
operative follow-up period. 


COMMENT 


The results presented in the Figure 
show that, provided that the Eusta- 
chian tube is functioning normally, 
the middle ear air space as such is 


adequate for aeration. Because of 


severe disease in the middle ear cleft, 
removal of all mucosa in the tympa- 
num and even around the Eustachian 
tube orifice frequently is necessary in 
surgery in chronically infected ears. 
In many of these ears (80% to 40%), 
permanent adhesions: develop in the 
middle ear (cases 56 to 61 in this 
series), and, here, an air reservoir 
created by an unoccluded mastoid 
antrum would mean a future hazard. 
The negative pressure in the mastoid 
air reservoir is conducive to the 
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ingrowth of squamous epithelium un- 
der the bridge, and cholesteatoma is a 
common finding in ears examined a 
few years after operation by the CAT 
method. When the antrum and aditus 
are occluded, the only sign of the 
fibrotic mastoid is a depressed sear 
behind the ear. 

Holmquist’ states that the poor 
tubal function, as disclosed by the 
negative result. in a pressure-equaliza- 


tion test in his series of 31 ears, 


suggested the need of a mastoid reser- 
voir. This is fallacious, because the 
test, only if it gives a positive result, 
indicates that the tube will function 
normally, while a negative pressure- 
equalization test has no correlation to 
a successful end result in myringo- 
plasty. Consequently, mastoidectomy’ 
is indicated in combination with 
myringoplasty only if there is active 
or dormant disease in the area. To 
decide this, most surgeons use otomi- 
croscopy in addition to roentgeno- 
grams. If the middle ear mucosa and 
canal skin appear normal and there is 
no secretion, only tympanic mem- 
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air cell system. Acta Otolaryngol 62:237-251, 
1966. 
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scope 72:353-360, 1962. 
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45:687-699, 1966. 


5. Wehrs RE: Tympanoplasty with aeration of 
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brane repair should be made. Further- 
more, a success rate of 80% for myrin- 
goplasty plus air reservoir’ is modest 
and is exceeded in practically all 
reports giving simple myringoplasty 
results in dry ears. In addition, a 9-sq 
em area for mastoid pneumatization 
contains a considerable number of 


healthy air cells and could not be 


improved by mastoidectomy. 

It ean be speculated that air, which 
is absorbed at a rate of about 1 mL/24 
hr, disappears more quickly from a 


tympanic cavity of, for instance, 1 to 


1.5 mL than froma larger, connecting 
cavity. The end result will, neverthe- 
less, be the same, and it does not 
matter whether total evacuation of air 
takes two days or two weeks. If the 
Eustachian tube does not function 
properly, no reasonably sized reser- 
voir will help unless an opening into 
the ear canal is made. 

In surgery on chronically infected 
ears, we? have attempted to raise the 
posterior attachment of the ear- 
drum-ear canal junction to its normal 
level when reconstructing the posteri- 
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_ be included for comparison in the dis- 


~ in myringoplasty. 


or canal wall. Our earlier’ and present 
series show that if the stapes head by 
itself, or the stapes head increased in 
height by the body of the incus or the 
head of the malleus, is brought on a 
level with the dome of the bozjgefital 
semicircular canal, a well-aerated cav- 
ity and good hearing results will be 
achieved. This- presupposes normal 
mucosa in the middle ear and the 


‘Eustachian tube. Removal of the mid- 


dle ear mucosa introduces so many 
other factors that the results cannote 


cussion of the need of an air reservoir 


‘As tothe testing of the Eustachian 
tube function, sonotubometric mea- 
surements’ seem at present to cor- 
relate best with successful myringo- 
plasty results. The final proof that the 
Eustachian tube is functioning prop- 
erly, however, can be seen only after 
surgery, which should be both meticu- 
lous and technically sound and should 
be performed with a delicate hand in 
all phases. 
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® Electrocochleographies were per- 
formed on three patients with deafness 
resulting from cerebral vascular lesions. 
Recording was made by the transtympanic 
needie electrode technique. In a patient 
who had anterior-inferior cerebellar artery 
aneurysm that showed fluctuating hearing 
loss, auditory nerve action potential (AP), 
cochlear microphonics (CM), and sum- 
mating potential fluctuate in amplitude in 
concert with episodes of ischemic hearing 
loss. This indicates the pathophysiology of 
reversible impairment of the cochlear 
nerve and of sensory epithelium of the 
inner ear caused by disturbance of blood 
flow into the inner ear. It was also conjec- 
tured that the cochlea is hardly impaired in 
the case with normal AP and CM 
responses despite. the increased thresh- 
old in pure-tone audiometry and that the 
cochlea undergoes irreversible organic 
changes in the patient who has no AP or 
CM response in tests after a long period. 

(Arch Otolaryngol 107:74-78, 1981) 


To diseases such as brain 
tumors and cerebral vascular le- 
sions often result in impairment of 
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the auditory system.' The diseases of 
the posterior cranial fossa seem to 
affect not only the brainstem but also 
the inner ear, depending on the site of 
the lesions.” 

Recently, attempts have been made 
to locate the site of lesions and to 
grasp objectively the function of the 
auditory system with respect to intra- 
cranial diseases by means of using the 
auditory-evoked potential’ in addi- 
tion to conventional psychoacoustic 
methods. Electrocochleography 
(ECLG), which records electric phe- 
nomena from the human cochlea, has 
not only clinical importance in deter- 
mining the diagnosis of cochlear 
lesions in detail, in deciding the prog- 
nosis, and in elucidating the patho- 
physiology in the inner ear disorders, 
but it also seems to provide the elec- 
trophysiological information on the 
influence of intracranial lesions on the 
inner ear that may cause deafness, 

In the present study, we performed 
ECLG using three kinds of electric 
responses of the cochlea. These were 
auditory nerve action potential (AP), 
cochlear. microphonics (CM), and sum- 
mating potential (SP) as indices. 
Patients having hearing losses that 
resulted from vascular lesions of the 
vertebral artery and the basilar artery 
that were induced by cerebral angiog- 
raphy were studied. On the basis of 





Electrocochleographic Study of Patients 
= With Cerebral Vascular Lesions 


Hiroaki Nishida, MD; Hidehaku Kumagami, MD; Masaaki Baba, MD’ 


the ECLG findings of these cases, the 
pathophysiology of the inner ear 
impairment resulting from cerebral 
vascular lesions was studied. 


METHODS 


Subjects, resting comfortably on a couch, 
were tested in an electrostatically shielded 
room. The active electrode was a stainless 
steel needle, 0.2 mm in diameter, enameled 
except at the tip, which was pointed. This 
electrode was passed through the tympanic 
membrane and rested on the promontory 
close to the round-window recess. A refer- 
ence electrode was placed on the ipsilateral 
ear lobe, and a ground electrode was placed 
on the forehead. The recording electrodes 
were connected by shielded cables to a 
wide-band differential preamplifier. The 
amplified. signals were then routed to a 
band-pass filter and summed up by a com- 
puter averager. Sample size varied from 50 
to 500, depending on the signal-to-noise 
ratio of the recording. The average 
responses were recorded on paper by an 
XY-recorder, 

The. acoustic stimulation used for the 
measurement of AP and SP was a click, 
produced by one eycle of a 4,000-Hz sine 
wave. Click: stimuli were alternated in 
polarity to prevent the appearance of the 
cochlear microphonie in average response. 
Short tone bursts of 3-ms duration at 4 
kHz, and 6-ms duration at.0.5 kHz with 
l-ms rise-decay time, respectively, were 
used for the measurement of CM. Both 
types of stimuli passed through power 
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amplifiers and attenuators. They were pro- 
duced. by a shielded loudspeaker located 50 
em lateral to the test ear and were 
repeated at a rate of 5/s. The level of these 
stimuli is measured in decibels above their 
normal human hearing threshold. For the 
click and 4-kHz tone burst, 0-dB hearing 
level (HL) corresponds to 23 and 27 dB, 
respectively, above 0.0002 dynes/sq em 
(peak equivalent sound pressure level 
[SPL]. 

In ECLG, the response that is to be 
detected is composed of the potentials CM, 
AP, and SP. As the CM always follows the 
phase of the sound used, it is canceled in 
the averaging by inverting the phase of the 
sound stimulus on alternate presentations, 
leaving only AP and SP. To separate SP 
from the compound AP + SP waveform or 
to identify SP in the obtained response, the 
adaptation phenomenon was used.‘ Since 
SP is a presynaptic potential, it does not 
show adaptation. Thus, to identify SP in 
the obtained response, clicks with short 
interstimulus intervals of 4 ms were given, 
whereas the AP amplitude decreases but 
the SP amplitude is not influenced. 

If the CM alone is to be analyzed, it is 
usual to remove the AP (or AP and SP) 
from the trace, This can be done by invert- 
ing the phase of the sound stimulus and 
reversing the polarity of the averager at 
the same time after half of the repetitions 
have been completed. 

In the recording of CM by means of the 
averaging method, it is absolutely neces- 
sary to avoid the CM-like artifacts caused 
by electromagnetic interference, eg, mag- 
netic induction current and mechanical 
vibration. To eliminate artifacts, the stim- 
ulating and recording systems were care- 
fully grounded. Kyirthermore, to avoid elec- 
tromagnetic interference, the sound trans- 
ducer was completely shielded, and lines 
from the. recording and stimulating sys- 
tems were electrically separated. The dis- 
tance between electrodes and loudspeaker 
was 50 em. 

Low-noise cables were used as leadoff 
wire of the electrodes, and the needle elec- 
trode was shielded (except for 3 mm at the 
tip) by a 50 zm in diameter coiled grounded 
copper wire with an enamel coating to 
avoid interference by mechanical vibration 
and electromagnetic pickup to the leadoff 
wire. 

After these manipulations, using a dum- 
my load of 50 kQ as a substitute subject, or 
placing electrodes to electrically inactive 
regions such as the neck or arm of a 
subject, summed responses of the amplifier 
output (500 samples) showed no measur- 
able artifacts, even when maximum sound 
intensity produced by the stimulating 
apparatus was given. 


Arch Otolaryngol—Vol 107, Feb 1981 





Hearing Loss, dB 


20 40 6 80 









Threshold, dB HL 
Maximum Output, pV 








NS ee a 











ł 
SENG 9 90 | 8 
Sop 0) | 0.76) | (0.9) 


fie =| 70 | 60 


AP (1.5) 








60 60 Ju 
(1.72)4, (3.8) 








(D f (2.0) 


(0.63) | (0.8) 














EAE OWE! SON Lo 





Fig 1.—Lapse of hearing loss and electrocochleographic findings at various stages in 
case 1. Between x’s, value is 250 Hz; between open circles, 500 Hz; between closed 
circles, 1,000 Hz; between open triangles, 2,000 Hz; between closed triangles, 4,000 Hz; 
and between brackets, 8,000 Hz. NR indicates no response; VAG, vertebral angiography; 
CAG, carotid angiography; OP, operation; AP, auditory nerve action. potential; CM, 
cochlear microphonics; SP, summating potential; and HL, hearing level. 


REPORT OF CASES 

Case 1.—A 47-year-old man had an ante- 
rior-inferior cerebellar artery aneurysm. 
On Aug 1, 1977, the patient suddenly 
noticed a hearing loss in the right ear 
accompanied by tinnitus and vertigo. He 
visited our clinic four days after the onset. 
The pure-tone audiogram at the first 
examination indicated a flat 80-dB loss in 
the right ear. The hearing loss fluctuated 
several times thereafter. Vertebral angiog- 
raphy indicated an aneurysm at the periph- 
ery of the right anterior-inferior cerebellar 
artery, ie, at the internal auditory fora- 
men. Consequently, an operation was per- 
formed. The aneurysm, estimated to be 
about the size of the tip of a little finger, 





extended within and without the internal 
auditory foramen, just plugging it. 

The positional nystagmus was horizontal 
toward the left at the first examination 
and toward the right at the first hearing 
improvement, but it was horizontal toward 
the left thereafter. The caloric response 
was normal at the first hearing improve- 
ment, but it showed canal paresis of the 
right ear when hearing was reduced. There 
were no cranial signs except in the eighth 
nerve. 

The changes in hearing and ECLG find- 
ings at various stages are shown in Fig 1. 
At the first examination, AP response with 
a low magnitude of 1.0 pV recognized only 
at 90 dB HL (the maximum sound stimulus 
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Fig 2.—Findings-in case 2 with basilar 
artery aneurysm. Top, Electrocochleo- 


gram at first examination shows auditory: 


nerve action potiential. (AP) threshold 
almost equai to that of normal subjects 
and having normal waveform. Almost 
Ao Aigi e :microphonics (CM) re- 
sponses with well-developed magnitude 
are also seen at 0.5 and 4 kHz at first 
examination. HL indicates hearing level. 
Bottom, Pure-tone audiogram. A indicates 
results at first examination; B, results at 
maximum recovery; open circles, right air 





conduction; x's, left air conduction. 


in the present series) and SP with negative 
polarity were also recorded. The CM was 
not recorded at 4 kHz but it was seen at 500 
Hz at 80 dB HL with a low maximum 
output of 0.9 nV. 

In the ECLG at the time of the first 
hearing improvement, AP response. was 
recorded above 60 dB HL with satisfactory 
magnitude. The SP response with negative 
polarity was recorded above 60 dB HL. The 
CM responses to stimuli of 0.5 and 4 kHz 
were recorded above 70 and 60 dB HL, 
respectively, indicating an increase of 
detection threshold ‘of CM as compared 
with that of normal subjects (40 to 50 dB 
HL). However, CM potential increase with 
sound intensity was satisfactory. 

The ECLG at the time of the hearing loss 
on the 32nd: day after onset showed low 
voltages in AP and CM at 4 kHz. The 
pure-tone audiogram showed total hearing 
loss on day 100. In the ECLG, AP response 
was not recorded. at all, but SP response 
with negative polarity was recorded from 
70. dB HL. The detection threshold of CM 
response to the stimulus of both 0.5 and 4 
kHz was also increased to 70 dB HL, and 
the maximum outputs were low (0.8 uV at 
both 0.5 and 4 kHz). 

Operation performed on day 128 after 
onset of loss was followed by an improve- 
ment of hearing. The audiogram in the 
fourth postoperative month indicated a 
low-tone and high-tone loss type. In the 
ECLG, AP response was recorded from 70 
dB HL, and its response waveform had a 
broad pattern. The SP response with nega- 
tive polarity. was recorded from 70 dB HL. 
The CM response with both 0.5- and 4-kHz 
tones was recorded from 50 dB HL, and the 
output potential was satisfactory. In other 
words, CM response was entirely: normal 
despite the fact that. the. pure-tone audio- 
gram at 0.5 and 4 kHz showed a sizable 
increase of threshold (55 and 75 dB, respec- 
tively). 

Case 2.—A 57-year-old. woman had a 
basilar artery aneurysm. Deafness of the 
left ear was noticed in March 1977 and 
showed an eventual progress thereafter. In 
October 1977, numbness of the left side of 
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Fig 3.—Findings in case 3 with 
thrombosis of left vertebrobasi- 
lar artery. Top left, Electrococh- 
leogram before attack. Auditory 
nerve action potential (AP) re- 
sponse shows low output poten- 
tial only in H part, but waveform 
in H part is normal. Normal coch- 
lear microphonics (CM) ` re- 
sponse at 0.5 kHz and increased 
detection threshold with low out- 
put potential at 4 kHz are seen. 
Top right, Electrocochleogram 


_ seven months after attack shows 


no AP and summating potential 
(SP) response. No CM response 
at 0.5 kHz and low response at 4 


“kHz are seen at 90 dB hearing 


level. (HL). Bottom; Pure-tone 


- audiogram. A indicates results 
‘before attack; B and C, results 


three. days and seven: months 
after. attack, respectively; open 
circles, right air conduction; x's, 
left air conduction. 
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the face, disturbance of gait, and dysar- 
thria appeared, and the patient visited our 
clinic. 

At the first examination, the audiogram 
showed total hearing loss (Fig 2). Gaze 
nystagmus to the right and up and down 
was observed. The caloric test showed canal 
paresis of both ears. Cranial signs were 
recognized in the fifth through tenth 
nerves. Vertebral angiography indicated a 
giant aneurysm having its neck at the 
divarication of the basilar artery and the 
superior cerebellar artery and extending 
tOward the left CP angle. Since no opera- 
tion was considered practicable for this 
aneurysm, mere administration of anti- 
plasmin drug was made, and the progress 
of the case was observed. Hearing has been 
improved since April 1978 (Fig 2). 

Despite the total hearing loss indicated 
in the pure-tone audiogram at the first 
examination, AP response was recorded 
above 30 dB HL, and its waveform had a 
normal pattern. The CM response was 
almost normal, being recorded from 60 dB 
HL at both 0.5 and 4 kHz and showing 
satisfactory magnitude (Fig 2). The AP 
and CM responses were about the same at 
the time of the recovery of hearing. Conse- 
quently, these findings suggested little or 
no injury to the peripheral nerve and coch- 
lear sense organ. 

Case 3.~A 43-year-old man had thrombo- 
sis of the left vertebrobasilar artery. Since 
1976, he had experienced vertigo and dizzi- 
ness. The attacks of vertigo were some- 
times accompanied by nausea and vomit- 
ing. While being treated at the outpatient 
clinic for suspected inner ear disturbance, 
the patient experienced sudden deafness in 
the left ear and an attack of vertigo on 
Sept 27, 1977. The patient was admitted to 
our clinic. 

On admission, the pure-tone audiogram 
showed total hearing loss of the left ear 
(Fig 3). Horizontal nystagmus to the right 
at the gaze to the center, right, and up as 
well as horizontal-rotatory positional nys- 
tagmus to the right were observed. The 
caloric test showed canal paresis of the left 
ear. There were cranial signs in the sev- 
enth and eighth nerves, and homonymous 
hemianopsia was noted. In the vertebral 
angiogram, stenosis of the left vertebro- 
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2. Nishida H, Kumagami H, Dohi K, et al: 
Electrocochleographie study in cases of posterior 
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3. Davis H: Principles of electric response 
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tials and summating potentials in the normal 
human cochlea. Acta Otolaryngol Suppl 316:39-61, 
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basilar artery was observed, and thrombo- 
sis was suspected. 

The ECLG before and seven months 
after the attack is shown in Fig 3. In the 
ECLG during the period of treatment in 
the outpatient clinic, ie, before the last 
attack, AP response was recorded from 60 
dB HL, and its waveform had a normal 
pattern even though the L part* was absent 
and the AP magnitude was low in the H 
part.’ The CM response to 4 kHz was 
obtained from 80 dB HL, indicating 
increased detection threshold and low out- 
put. The CM response to 0.5 kHz was 
obtained above 60 dB HL. In the test done 
three days after the attack, neither AP nor 
CM could be recorded. During a retest 
seven months after the attack, AP 
response was not obtained, and there was 
no CM at 0.5 kHz, although there was a 
slight response at 4 kHz, 90 dB HL. 


COMMENT 


Generally, the blood flow in the 
inner ear is governed by the vertebro- 
basilar artery system, mostly via the 
anterior inferior cerebellar artery 
(AICA), the internal auditory artery 
divaricated from the basilar artery, 
although recent reports suggest the 
presence of anastomotic vessels from 
the external carotid artery.’ Conse- 
quently, an injury in the vertebral or 
basilar vessels may substantially in- 
fluence inner ear function. 

In case 1, the blood flow into the 
inner ear seemed to have been sup- 
plied by the AICA (the parent artery), 
since the AICA was the only branch 
from the basilar artery in the opera- 
tive findings. Accordingly, the throm- 
bosis at the periphery of the internal 
auditory artery (as seen in the autop- 
sy case of Porter and Eyster*) and the 
disturbance of blood flow (such as 
ischemia of the peripheral nutrient 
artery caused by oppression of the 
internal auditory artery near the 
internal auditory foramen by the 
aneurysm) extended to the inner ear. 

As the blood flow in the artery 
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supplying the inner ear is disrupted, 
various changes occur in the cochlea. 
These were observed in histological 
and electrophysiological studies in 
obstruction experiments of the inter- 
nal auditory artery by Kimura and 
Perlman’ and Perlman et al° The 
ECLG findings in case 1, obtained at 
various stages of the changes in hear- 
ing, indicate good responses at a 
recovery of hearing and show that a 
stage of poor hearing corresponds to 
little or no AP. response and to a 
decreased SP output accompanied by 
an increase in CM threshold and a 
decreased CM magnitude. This sug- 
gests injuries of the cochlear nerve 
and hair cells in the cochlea. In other 
words, AP, CM, and SP fluctuate in 
amplitude in concert with episodes of 
ischemic hearing loss, indicating the 
pathophysiology of reversible impair- 
ment of the cochlear nerve and of the 
sensory epithelium of the inner ear 
caused by disturbance of blood flow 
into the inner ear. 

In case 2, both AP and CM 
responses were normal despite the 
total hearing loss shown by pure-tone 
audiometry. Thus, the effect of the 
aneurysm on the cochlea was likely to 
be minimal. This must have resulted 
from sufficient blood supply to the 
cochlea, since the aneurysm was pres- 
ent at the divarication of the superior 
cerebellar artery from the basilar 
artery. 

In case 3, stenosis was observed in 
the vertebrobasilar artery, and hear- 
ing did not improve even seven 
months after the attack. It is postu- 
lated that the blood flow to the inner 
ear is obstructed by a thrombus, and 
the cochlea probably undergoes irre- 
versible intensive organice damage. 
This is similar to the cases of long- 
term observation in the experimental 
obstruction of the internal auditory 
artery by Kimura and Perlman.’ 
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Bell’s Palsy and Herpes Simplex Virus 


Anders Vahine, MD, PhD; Stattan Edstrom, MD, PhD; Pertti Arstila, MD, PhD; Martin Beran, MD; 
Hasse Ejnell, MD; Olle Nylén, MD, PhD; Erik Lycke, MD, PhD 


è The possible association of some 
viral infections with the onset of Bell's 
palsy was examined in a study of 142 
patients. The number of probable recent 
viral infections, as judged by increase in 
antibody titers or presence of IgM anti- 
bodies, did not differ statistically from that 
found in a sex- and age-matched control 
group. However, a higher prevalence of 
herpes simplex virus (HSV) antibodies 
was found in the patient group with both a 
complement-fixation (CF). test and a 
radioimmunoassay (RIA). Moreover, titers 
of- HSV CF antibodies and antibodies 
against HSV envelope. antigens (RIA) 
were higher in. the patient group. The 
possibility of reactivated HSV infection 
and transient demyelination of the facial 
nerve being causatively associated with 
Bell’s palsy is discussed. 

{Arch Otolaryngol 107:79-81, 1981) 


ps the last decade, a number of 
reports have described the asso- 
ciation of acute peripheral facial palsy 
with viral infections.’’ It is now gen- 
erally accepted that Hunt’s syndrome 
is caused by. varicella-zoster virus 
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(VZV); a virus belonging to the her- 
pesvirus group. Other materials and 
case reports have suggested that 
herpes simplex virus (HSV)** and 
Epstein-Barr virus (EBV)*? are asso- 
ciated with Bell’s palsy. The purpose 
of the present study was to investi- 
gate the possibility of viral infection 
as a causative agent for Bell’s palsy 
with special reference to the herpeto- 
viruses. 


PATIENTS 


The study included 142 consecutive cases 
of nontraumatie acute peripheral facial 
palsy. The mean age of the patients was 
42 + 4 years (SEM). Most patients (90%) 
attended the clinic within one week after 
onset of symptoms. Samples from nose, 
throat, and conjunctival secretions and 
from feces were taken from the first 36 
patients for virus isolation attempts. A 
serum. specimen was taken from all 
patients when they were first attending 
the clinic. From 81 of the patients, a second 
serum sample was obtained two to four 
weeks later. During the period of investi- 
gation, serum samples were collected from 
53 sex- and age-matched controls consist- 
ing of hospital personnel and patients with 
otosclerosis. From 27 of the controls, a 
second serum specimen was obtained. 

The cases were evenly distributed during 
the two years the investigation lasted, with 
no seasonal clustering of the patients. 
Eleven patients had diabetes mellitus, one 
patient was suffering from arteritis, and 
one patient was treated with cytostatics 


because of a lymphosarcoma. Seventeen 
patients had indicated a history of poly- 
neuropathy, ten of whom had had a pre- 
vious episode of Bell’s palsy. 


METHODS 


Samples for: virus. isolation attempts 
were inoculated onto green monkey kidney 
cells, HEp-2 cells, human. embryo lung 
fibroblasts, and primary rabbit kidney cells 
in tube cultures. The cell cultures were 
incubated at 37 °C and visually examined 
by light microscopy daily for ten days. If 
the cultures were negative on day 10, the 
cultures were passed once and tested for 
hemadsorption with guinea pig erythro- 
cytes. 

Determinations of virus antibodies were 
performed with the complement-fixation 
(CF) test” (adenoviruses; types A and B 
influenza viruses; parainfluenza 1, 2, 3, and 
4 viruses; measles virus; respiratory syncy- 
tial virus; coxsackievirus B; HSVs; VZVs; 
and cytomegaloviruses. [CMVs]) and with 
the hemolysis-in-gel (HIG) test (rubella 
and mumps viruses).*"" Ox-cell hemolysis 
tests were done for mononucleosis hetero- 
philic antibodies. Indirect immunofluores- 
cence (IF) tests were done for EBV IgG 
and IgM antibodies using Burkitt’s lym- 
phoma cell line P3HRI. The indirect IF test 
was also employed for detecting HSV, 
VZV, and CMV IgM antibodies using 
virus-infected human lung fibroblasts. A 
solid-phase radioimmunoassay (RIA) was 
done for antibodies directed against the 
HSV envelope and capsid antigens, respec- 
tively, as described by Kalimo et al“ A 
fourfold increase in antibody titers (CF, 
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IF, and RIA), a 1-mm increase in hemolysis 
zone (HIG), or presence of IgM antibodies 
was considered indicative of a recent viral 
infection. 


RESULTS 


No Vit was isolated from the nose, 
throat, or conjunctival secretions or 
from the feces samples of any of the 
36 patients with Bell’s palsy. One 
patient had a small vesicle on the 
upper lip from which HSV was iso- 
lated. 

By serological means, a positive 
diagnosis. of. probable. recent viral 
infections was achieved in 25% (20/81) 
of the patients with facial palsy (five 
with HSV, five with CMV, four with 
VZV, three with mumps virus, two 
with type A influenza virus, and one 
with adenovirus) and in 19% (5/27) of 
the control subjects (two with HSV 
and one with CMV, VZV, and type A 
influenza virus, respectively). The two 
groups were not statistically differ- 
ent. None of the serum samples con- 
tained heterophilic antibodies (Ta- 
ble 1). 

A latent herpetovirus infection is 
often. reactivated without concomi- 
tant rise in demonstrable IgG anti- 





Type of Virus 


Type A influenza virus 
Mumps virus 


Total No. (%) 





Table 1.—No. of Patients With Positive Diagnosis of Recent Viral infection 


No. of Patients 
With Bell’s Palsy* 


Herpes simplex virus 5 2 
Cytomegalovirus 
Varicella-zoster virus 


COPD] Af a 


Adenovirus 1 
20 (25) 





body titers or production of virus- 
specific IgM antibodies. To test for a 
possible association of Bell’s palsy 
with viruses of the human herpetovi- 
rus group, the prevalence and titers of 
antibodies against HSV, VZV, CMV, 
and EBV were studied in 142 patients 
with Bell’s palsy and in 53 control 
subjects (Table 2). 

Using the CF test, a significantly 
higher prevalence of antibodies 
against HSV was found in the group 
with Bell’s palsy than in the control 
group (107/142 and 27/53, respective- 
ly; P< .01). Antibodies against the 
HSV capsid antigen were more com- 
mon in the patients with facial palsy 
(182/142) than in the control subjects 
(45/53), but the results did not differ 
statistically (P > .05). Ten patients 
had no detectable HSV antibodies 
with any of the tests. The prevalence 
of antibodies against VZV and EBV 
was higher in the control group than 
in the patient group, and CMV anti- 
bodies were detected in approximate- 
ly 50% of both groups. 

The geometrical means of the HSV 
CF and RIA antibody titers were 
higher for the patients with Bell’s 





No. of 
Control Subjects* 







-i 






wa f mt 





o 







5 (19) 








*Total number of patients with Bell's palsy was 81; total number of control subjects was 27. 


palsy than for the control subjects, 
also when negative titers were ex- 
cluded in both groups. The HSV CF 
antibodies were 0.95 + 0.08 (mean 
log,, values + SEM) and 0.63 + 0.13 
for the group with Bell’s palsy and the 
control group, respectively (P < .05). 
Against the HSV envelope antigens, 
the titers were 2.89 + 0.08 and 
2.38 + 0.18, respectively (P < .02). 
The mean RIA titer against HSV 
capsid antigens was higher for the 
patient group (2.97 + 0.09) but was 
not. statistically different from the 
mean titer of the control group 
(2.71 + 0.16)... Although somewhat 
higher in the group with Bell’s palsy, 
the geometrical means of titers 
against VZV, CMV, and EBV were 
not significantly different from those 
of the controls. 

The discrepancy between the geo- 
metrical means of antibody titers 
against the capsid and the envelope 
structures of HSV in the patients with 
Bell’s palsy and the control subjects 
might reflect differences of the two 
groups studied in antibody reactions 
against these two types of antigens. 
To examine further this. possibility, 
the envelope-capsid antibody titer 
ratio (e-c ratio) was calculated for 
each patient. The geometric mean of 
the e-c ratios of the patients with 
Bell’s palsy was 1.07 + 0.07 and that 
of the control subjects was 0.68 + 0.08 
(P < .001). 


COMMENT 


The number of patients with labora- 
tory confirmed diagnoses of a recent 
viral infection as well as the number 
and types of viruses involved that we 


Table 2.—Co s ; 


Type of Virus (Serological Method) 
Herpes simplex virus (complement fixation) 


Herpes simplex virus (envelope-antigen 
radioimmunoassay) 

Herpes simplex virus (capsid-antigen 
radioimmunoassay) 

Varicella-zoster virus (complement fixation) 





Epstein-Barr virus (igG immunofluorescence) 


tMean + SEM. 
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Antibody Prevalence, %* 


mparison of Bell’s Palsy and Human Herpetoviruse 
LLL LALA anana, 


Patients With 
Bell’s Palsy 


Control 


Subjects P 











*Total number of patients with Bell's palsy was 142; total number of contro! subjects was 53. 





Patients. With 





0.95 + 0.07 
2.89 + 0.08 


2.97 + 0.09 
1.41 + 0.12 


1.26 + 0.06 
1.87 + 0.06 


Log-Positive Antibody Titers 





Control 

Subjects P 
0.62 + 0.13 
2.38 + 0.18 


Bell's Palsy 











2.71 + 0.16 


1.12 + 0.15 
1.20 + 0.08 
1.85 + 0.06 
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observed in the present study did not 
differ from findings reported by oth- 
ers. However, the occurrence of a 
viral infection concomitant with onset 
of facial palsy does, of course, not 
necessarily prove that the virus diag- 
nosed may be the causative agent of 
the neuropathy. Positive viral diag- 
noses were also obtained in our control 
group, and the number did not differ 
statistically from the group of pa- 
tients with Bell’s. palsy. 

The diagnosis of a recent viral 
infection was based on either an 
increase in virus antibody titers or the 
detection of virus-specific IgM anti- 
bodies, A reactivated HSV infection 


might be induced, however, without a 


positive serologic reaction. 

We found, as did Adour et al, a 
statistically significant higher preva- 
lence of HSV antibodies in the group 
of patients with Bell’s palsy than in 
the group of control subjects. It might 
be argued that patients with Bell’s 


1. Djupesland G, ‘Berdal P, Johannesen TA, et 
al: Viral infection as a cause of acute peripheral 
facial palsy. Acta Otolaryngol 102:403-406, 1976. 

2, Brodie SW: Virology studies and Bell's pal- 
sy. J Laryngol Otol 93:563-568, 1979. 

3. Leeming RD: Varicella-zoster virus and 
facial palsy. J Laryngol Otel 90:365-371, 1976. 

4. McCormick DP: Herpes-simplex virus as a 
cause of Bell's palsy. Lancet 1:937-939, 1972. 

5. Adour KK, Bell DN, Hilsinger. RL. Jr: 
Herpes simplex virus in idiopathic facial paraly- 
sis (Bell's palsy). JAMA 233:527-530, 1975. 

6. Grose C, Feorino.PM, Dye LA, et.al: Bell’s 
palsy and infectious mononucleosis. Lancet 2:231- 
232, 1973. 

7. Grose C, Henle W, Henle G, et. al Primary 
Epstein-Barr virus infections in acute neurologic 
diseases. N Engl J Med -292:392-395, 1975. 

8. Sever JL: Application of a microtechnique to 
viral serological investigations. J ` Immunol 
88:320-329, 1962. ; 


9. Strannegard Ö, Grillner- L, Lindberg I-M: 


Arch Otolaryngol—Vol 107, Feb 1981 


palsy are more liable than others to 
produce antibodies to the HSV enve- 
lope antigens exposed on the surface 
of the infected cells. 

Bell’s palsy is probably not only a 
mononeuropathy, but a part of a era- 
nial? or general polyneuropathy.” 
Involvement of the brainstem has also 


been suggested in two cases of facial 


palsy related to VZV infection? We 
have found signs of impaired brain- 
stem function (using the brainstem 


electrical responses test) in three of 16 - 


patients with Bell’s palsy." 

- There is only one report, provided 
by Proctor et al in 1976, on micro- 
scopical findings in the early stages of 
Bell’s palsy. They examined the tem- 
poral bone of a patient scheduled for 
facial nerve decompression who had 
cardiac arrest during induction of 


anesthesia. The findings were acute 


inflammatory changes and demyeli- 
nation throughout the entire course of 
the facial nerve without axon disrup- 
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tion. . 

Demyelination of the central part of 
the trigeminal root and in the brain- 
stem after inoculation of HSV in the 
nose has been reported in both mice 
and- rabbits." Areas of cenVelina- 
tion: could also be found in latently 
infected mice as long as six months 
after infection. In these latently 


. infected mice, however, remyelination 


of axons was observed as well. Thus, 
there is ample evidence that HSV may 
cause a transient demyelination in 
experimental animals. Furthermore, 
since factors that frequently are asso- 
ciated with recurrences of HSV (respi- 
ratory tract infections, ultraviolet 
light, sunburn, and emotional and hor- 


- monal disturbances) are also often 


associated with Bell’s palsy,’ it is 
tentative. to suggest recurrent HSV 
infection as a possible cause of Bell’s 


palsy. 
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Chronic Ear Infection 


in the Immunodeficient Patient 


Clarence T. Sasaki, MD; Philip Askenase, MD; John Dwyer, MD, PhD; Eiji Yanagisawa, MD 


© In the immunodeficient patient, sur- 
gery for chronic ear disease is often 
unsuccessful. Early recognition of the 
immune deficiency is of paramount 
importance in minimizing bacterial infec- 
tion within the postoperative surgical 
field. The intravenous administration. of 
‘immunoglobulins via plasma transtu- 
sions, intramuscular injections of y-glob- 
ulin, and the selective use. of immunoglo- 
` bulin applied directly to the healing 
wound seem useful in achieving benefi- 
cial. surgical results by containment of 
infection. 

(Arch Otolaryngol 107:82-86, 1981) 


he successful treatment ` of 

chronic ear suppuration devel- 
oped historically with the perfection 
of the radical mastoidectomy as a 
lifesaving surgical: procedure. Life- 
threatening bacterial infection. was 
controlled by removing chronically 
infected mastoid tissue, allowing the 
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open mastoid to heal by secondary 
intent. The conceptual simplicity of 
such treatment was often complicated 
by recurrent infection, which devel- 
oped through the open mastoid within 
the remaining. uninfected temporal 
bone.’ In response to treatment fail- 
ures of this kind, surgeons turned to 
canal-preservation -mastoidectomy, 
which, despite given limitations, 
avoided the healing difficulties asso- 
ciated with open mastoid cavities by 
allowing healing to occur by first 
intent.** 

In the treatment of chronic ear dis- 
ease, three interrelated causes of sur- 
gical failure are identifiable—(1) per- 
sistent cholesteatoma, (2) persistent 
secretory mucosal disease, and (8) 
infection. It is not the purpose of this 
article to enter into a broad discussion 
of each cause but rather to address the 
problem of infection alone as it relates 
to surgical success or failure. 

We describe three immunodeficient 
patients who underwent mastoid sur- 
gery for the treatment of chronic mas- 
toid and middle ear infection. Impair- 
ment of host defense mechanisms in 
these three patients emphasizes diffi- 
culties in postoperative healing for 
which extraordinary preparation and 
aftercare were necessary to achieve 
stable wounds. Although the impor- 
tance of the immune system is well 


recognized in acute infections of the 
middle ear, to our knowledge, its 
role in chronic infection has not been 
fully appreciated.*" 


IMMUNE SYSTEM AND 
IMMUNODEFICIENT STATE 


The body’s immune system re- 
sponds to the invasion of foreign or- 
ganisms (antigens) after specific 
recognition. The immune system is ca- 
pable of two distinct responses, one 
humoral and the other cell mediated. 
Humoral immunity is mediated by B 
lymphocytes, which divide to form 
plasma cells that are capable of secret- 
ing specific immunoglobulin.* These B 
cells were originally named after the 
avian bursa of Fabricius (not found in 
mammals), in which they differen- 
tiate. By a fortunate linguistic coinci- 
dence, B cells in humans differentiate 
in the bone marrow and are thus also 
called “B lymphocytes.” Lymphocytes 
that. differentiate in the thymus, T 
lymphocytes, provide cell-mediated 
immunity." Both sets of lymphocytes 
possess immunologie memory, so that 
the second encounter with an antigen 
results in a rapid humoral response 
and a somewhat mild, delayed cellular 
response. The expression of this cell- 
mediated immune response in sensi- 
tized persons is known as delayed 
hypersensitivity. 
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Fig 1.—igG antibodies possess two anti- 
gen-binding sites in Fab portion of mole- 
cule. 
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Fig 2.—-Complement fixation by pairs of 
IgG antibodies causes release of chemo- 
tactic peptides and activation of lytic 
enzymes. 


HUMORAL RESPONSE 

The basic antibody unit has two 
antigen-binding sites at one end of 
the molecule (Fab fragment) and is 
thus bivalent (Fig 1). However, sub- 
classes of antibodies are determined 
by structural differences in the other 
end of the molecule, known as the Fe 
fragment. The antibodies, IgM, IgG, 
and IgA, perform. basic protective 
functions, while IgE, the antibody 
associated with allergy, mediates the 
immune release of histamine from 
mast cells and basophils. Of this 
group, IgG antibody, representing 
85% of the serum antibody content, is 
by far the most important in resisting 
routine infections by extracellular 
bacteria.” The Fe fragment of IgG 
antibody is not only able to fix com- 
plement (Fig 2), but it is also able to 
interact with Fe receptors on various 
leukocytes, including neutrophils, 
monocytes, and macrophages. When 


Arch Otolaryngol—Vol 107, Feb 1981 








IgG antibodies bind to bacteria in the 
presence of complement proteins, a 
cascade reaction is triggered and 
leads to lysis of the bacteria. Thus, 
bacteria are destroyed through the 
action of enzymes generated from the 
last few components in the comple- 
ment sequence. In addition, activation 
of complement proteins in the middle 
of the sequence generates biologically 
active peptide fragments. At the site 
of infection, such peptides provide 
chemotactic accumulation of neutro- 
phils and monocytes that are at- 
tracted from the blood stream. The 
interaction of antibody with special- 
ized Fe receptors on the surface of 
these leukoyctes thereby promotes 
phagocytosis of antibody-coated bac- 
teria, a process known as opsonization 
(Fig 3). Thus, a specific, localized, and 
precisely amplified immune attack, 
guided by antibodies, leads to the 
death of invading bacteria by extra- 
cellular lysis or enzymatic digestion 
within leukocytes. 

Whereas IgG antibody responds 
within the tissue spaces, there is 
another class of antibody, called IgA, 
which exerts its activity on the exter- 
nal secretory surfaces of the body as a 
first line of defense.” The IgA mole- 
cule constitutes up to 10% of the serum 
immunoglobulin content. Specific B 
cells, programmed to secrete IgA, 
preferentially leave the circulation 
and enter mucosal surfaces through- 
out the body. Here, they differentiate 
into plasma cells that secrete IgA into 
the lamina propria of the mucosa. The 
IgA antibodies that are liberated here 
are available to combine with a “secre- 
tory component” produced by the 
overlying epithelial cells. The combi- 
nation of two IgA units, linked by a 
secretory component, now allows their 
active transport through the epithelial 
cells to the body surface, where they 
provide protection against potentially 
invasive microorganisms. However, 
unlike IgG, IgA does not activate com- 
plement, nor does it act as an opsonin. 
Nevertheless, as an excellent aggluti- 
nator of bacteria, it is capable of 
working in a secretory milieu at the 
body surfaces, where it plays a vital 
role in protecting both the upper and 
lower digestive tracts, as well as the 
upper respiratory system. 
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Fig 3.—Coating of bacteria by antibody’ 
leads to leukocytic phagocytosis. Process. 
is called “opsonization.” 
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Fig 4.—Obligatory maturational sequence 
of antibody production: may be blocked 
between IgM and IgG (block 1) or between 
IgG: and IgA (block 2). 


The molecule IgM composes 5% to 
10% of the total serum immunoglobu- 
lin content. The IgM molecule exists 
asa complex of five antibody units, 
possessing a half-life of five days. It is 
the first antibody to increase in con- 
centration when bacterial invasion 
occurs; in addition, IgM is a potent 
activator of the complement system. 
It is the preponderant antibody 
formed as a response to Gram-nega- 
tive bacteria.’ 

Although four major classes of 
immunoglobulins are produced, they 
do not always appear simultaneously. 
Interestingly, B cells normally pro- 
ceed through an obligatory matura- 
tional sequence that requires plasma 
cells secreting IgM antibody to appear 
first, followed by the appearance of 
IgG-secreting cells, and finally IgA- 
secreting plasma cells.” This sequence 
of maturational development appears 
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to be genetically: determined, such 
that antibody production may be 
blocked between IgM and. IgG or 
between IgG and IgA in the clinical 
expression of certain common immu- 
nodeficienties (Fig 4). Although. the 
precise differentiation. of IgE is 
uncertain, it is thought to appear well 
before IgG and IgA production. In 
rare instances, there is no develop- 
ment of B cells, resulting in complet 
agammaglobulinemia. 


CELLULAR RESPONSE 


Different from .the humoral re- 
sponse, the cell-mediated. or delayed 
immune mechanism provides resis- 
tance against intracellular organisms, 
eg, Mycobacterium tuberculosis and 
viruses. Other targets of the cellular 
response include fungi and tissue allo- 
grafts.” Direct interaction of microor- 
ganisms or foreign-tissue. products 
with the receptors of specifically sen- 
sitized T cells leads to the elaboration 
of lymphokines. These humoral sub- 
stances in turn activate macrophages 
of the reticuloendothelial system to 
destroy microorganisms or aid in the 
rejection of. foreign tissue. This 
response has a delayed time course, 
occurring within 48 to 72 hours in 
sensitized persons. Thus, it is much 
slower than some of the humoral 
immune mechanisms that can occur 
within minutes of encountering anti- 
gen. 


THERAPEUTIC GUIDELINES 


A few specific immunodeficiencies 
may be cured by. bone marrow or 
thymic transplantation. However, to 
our knowledge, ‘there are no mecha- 
nisms currently available to correct 
the majority of immunodeficiencies 
that are observed in clinical practice. 
Therefore, it is most important. to 
understand the necessary preventive 
and therapeutic measures that can 
minimize the impact of these deficien- 
cies. For patients who lack antibody, 
the following guidelines. may be 
regarded as major features of man- 
agement. 

1. Since antibodies play their major 
role in defense against bacterial infec- 
tion, it is essential to minimize expo- 
sure to pathogenic bacteria. 

2. When exposure to a potentially 
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serious pathogen is unavoidable, pro- 
phylactic antibiotics should be used. In 
general, long-term antibiotics are not 
favored because they increase the risk 
of resistant strains of bacteria. When 
used, antibiotics should be bacterioci- 
dal rather than bacteriostatic. 

3. Vaccination procedures are un- 
likely to have any beneficial effect. 
Vaccination with live organisms may 
be dangerous in the immunodeficient 
patient. 

4. Specific IgG immunodeficiency 
requires replacement of this antibody 


with either commercially available- 
concentrated y-globulin or with infu- 
sions of fresh-frozen. plasma. Com- | 


mercial y-globulin, which possesses a 
half-life of 26 to 30 days, is available 
at a concentration of 16 g/dL and 
must be administered so that serum 
IgG levels never fall below 200 mg/dL. 
Empirically, it has been observed that 
levels below this are associated with a 
high incidence of overwhelming and 
often fatal bacterial infection.’ 
Therefore, the immunodeficient pa- 
tient. may require prophylactic com- 
mercial y-globulin (1.2 mL/kg ini- 
tially, then 0.7 mL/kg each month) 
delivered by often painful intramus- 
cular injection. Intravenous fresh- 
frozen plasma is far less painful, 
although it carries the risk of transfu- 
sion hepatitis. Nevertheless, when se- 
rious infection threatens, high thera- 
peutic levels of IgG can be achieved by 
this intravenous route. 

5. When IgA alone is specifically 
lacking, concentrated. IgA, which pos- 
sesses a half-life of several days, may 
be administered topically to the 
affected area. Colostrum contains 
1,000 mg/dL of IgA, which is in: con- 
centration far greater than any other 
biological fluid. While there is usual- 
ly a relationship between the amount 
of IgA present in serum and in secre- 
tions, it has been found that no 
amount of IgA administered systemi- 
cally can help increase the amount of 
IgA in secretions. Consequently, it is 
not possible to replace secretory IgA 
by systemic infusions. Therefore, if 
the levels of secretory IgA are impor- 
tant in the control of localized infec- 
tion, direct administration of IgA to 
the infected site may be therapeuti- 
cally useful in the form of sterilized 


colostrum. It is obvious that this 
maneuver, while untested in a large 
series, may have considerable thera- 
peutic possibilities in the manage- 
ment of specific secretory IgA defi- 
ciency. 


REPORT OF CASES 


Case 1.—A 19-year-old man had tran- 
sient hypogammaglobulinemia during ear- 
ly childhood; this condition changed with 
time to a selective IgA deficiency by the 
age of 18 years. From the age of 1 year, 
he suffered repeated and severe bilateral 
otitis media. The causative agent varied, 
with Proteus, Escherichia coli, Staphylococ- 
cus aureus, and Pseudomonas aeruginosa 
being isolated on different occasions. With 
the diagnosis of hypogammaglobulinemia, 
he was treated with intramuscular y-globu- 
lin fora number of years, with some relief 
from his’ infectious episodes. However, 
immunoglobulin therapy was necessarily 
terminated after anaphylactoid symptoms 
developed in the patient after the injec- 
tions. At the age of 10 years, his IgM level 
was 40 mg/dL (age norm, 20 to 250 mg/ 
dL), and his IgG level was 540 mg/dL (age 
norm, 600 to 2,000 mg/dL). More impor- 
tantly, his serum IgA level was sharply 
reduced (24 mg/dL, with an age norm of 60 
to 400 mg/dL), and his salivary IgA was 
present only in trace amounts. His IgE 
level was elevated and has remained so. 

Numerous surgical procedures were per- 
formed to control recurrent infections of 
the upper .aerodigestive tracts. These 
included tonsillectomy and adenoidectomy, 
antrostomy, repeated myringotomies, sim- 
ple mastoidectomies, and the incision and 
drainage of postaural abscesses. In the left 
ear, because of persistent purulent dis- 
charge and bleeding, he had a series of 
mastoidectomies (simple, modified radial, 
and radical) when he was 10 and 11 years of 
age. Despite these, bleeding and otorrhea 
continued. In 1970, at the age of 11 years, 
he was incapacitated because of vertigi- 
nous attacks for which he underwent a 
left-sided labyrinthectomy. The cavity 
healed surprisingly well, and he had no 
further infections in the left ear. Several 
months later, he began to have right-sided 
purulent. otitis ‘media. In 1971, he under- 
went a right-sided mastoidectomy and 
middle ear exploration. The middle ear 
contained. no pus or cholesteatoma at the 
time of surgery. Soon after surgery, how- 
ever, the ear canal became completely 
obstructed by granulation tissue. A right- 
sided modified radical mastoidectomy was 
performed six months later. As soon as the 
packing was removed after the surgery, 
the granulation tissue rapidly regrew, and 
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Fig 5.—Exuberant granulation tissue filis 
postoperative mastoidectomy wound 
(case 1). 


the ear continued to drain (Fig 5). The 
granulation. tissue was cauterized and 
repeatedly removed, but the infection con- 
tinued; it subsequently required six more 
revision mastoid operations during the fol- 
lowing two years. Histopathologic studies 
of the excised specimens showed acute and 
chronic inflammation. Attempts to prevent 
granulation tissue by skin grafting failed. 
Plasma infusions or topical immunoglobu- 
lin therapy could not be accomplished 
because of the anaphylactoid reactions. In 
early 1978, at the age of 18 years, his 
infected cavity spontaneously healed, and 
in late 1978, examination disclosed a com- 
pletely dry mastoidectomy cavity and 
reconstructed right tympanic membrane. 

CASE 2.~A 27-year-old woman’s otolar- 
yngologic problems began at the age of 9 
years, when she entered the hospital with 
shortness of breath. Examination disclosed 
an enlarged epiglottis and massive cervical 
adenopathy. At this time, she was found to 
be both IgG and IgA deficient. A biopsy 
specimen from the epiglottis showed acute 
and chronic inflammation. 

One year later, she underwent a right- 
sided mastoidectomy for recurrent infec- 
tion. This resulted in complete canal steno- 
sis. Seven years later, she underwent 
revision mastoidectomy and canaloplasty, 
both of which resulted in uncontrolled 
infection and failure to maintain a patent 
external auditory canal, despite the use of 
systemic and topical antibiotics. Cultures 
of the mastoid showed Pseud aeruginosa. 

At the age of 27 years, a cough, shortness 
of breath, and pleuritic chest pain devel- 
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Fig 6.—Left, Pretreatment condition of middle ear is shown. Right, Improved condition of 
middle ear is shown two weeks after treatment with topical colostrum (case 3). 


oped in the patient. She was treated suc- 
cessfully for pneumococcal lobar pneumo- 
nia. Immunologic evaluation showed an 
IgG level of 120 mg/dL (age norm, 600 to 
2,000 mg/dL), an IgA level of 1.2 mg/dL 
(age norm, 60 to 400 mg/dL), and an IgM 
level of 1,370 mg/dL (age norm, 20 to 250 
mg/dL). Salivary IgA was nondetectable, 
although a secretory component was pres- 
ent. This pattern of immunologic deficien- 
cy may be explained by a block between 
IgM and IgG in the maturational sequence 
of antibody formation (Fig 4). 

Because of recurrent right ear pain and 
swelling, revision mastoidectomy was per- 
formed after the administration of 8 units 
of fresh-frozen plasma 24 hours before 
surgery. A modified radical mastoidectomy 
was accomplished, and the cavity was 
grafted with a thick split-thickness skin 
graft. No mucosal disease was found at the 
time of. surgical revision, ten years after 
her last mastoid operation. The patient 
made a successful postoperative recovery, 
requiring an additional 3 units of plasma 
transfusion, two weeks after surgery. The 
ear is now dry and uninfected more than a 
year later. 

Case 3.~A 10-year-old boy suffered 
repeated episodes of pneumonia and bron- 
chitis, along with serous otitis media, since 
the age of 11 months. There was no history 
of allergy. At the age of 4 years, he under- 
went tonsillectomy, adenoidectomy, and 
insertion of bilateral tympanostomy tubes. 
He continued to suffer recurrent upper 
respiratory tract infections. The following 
quantitative immunoglobulin levels were 


measured: IgG was 600 mg/dL (age norm, 
600 to 2,000 mg/dL), IgA was 20 mg/dL 
(age norm, 60 to 400 mg/dL), and IgM was 
136 mg/dL (age norm, 20 to 250 mg/dL). 
The salivary IgA level was 0.6. mg/dL, with 
presence of a secretory component. This 
pattern of immunologic deficiency corre- 
sponds to a partial block between IgG and 
IgA in the maturational sequence of anti- 
body formation (Fig 4). 

At the age of 5 years, an extensive 
cholesteatoma was identified in the middle 
ear and mastoid, requiring a right radical 
mastoidectomy. The patient’s postopera- 
tive course was complicated by continued 
mastoid infection despite the use of topical 
and systemie antibiotics. Culture of the 
mastoid showed coagulase-positive S aure- 
us. Because of the low IgA levels found in 
serum and saliva, which accompanied his 
low serum IgG levels, topical IgA in the 
form of sterilized colostrum was applied to 
the infected mastoid cavity. Two drops 
(0.12 mL) of sterilized. colostrum, three 
times each day, was used for two weeks. 
Although prompt resolution of hypertroph- 
ic granulation and. cessation of otorrhea 
occurred within two weeks (Fig 6, left and 
right), infection recurred when IgA admin- 
istration was discontinued. 

At the age of 8 years, the mastoid cavity 
was revised. A preoperative biopsy speci- 
men of the infected mastoid showed gran- 
ulation tissue without mucosa. In addition 
to the topical application of antibiotics, 
immediate postoperative care consisted of 
IgA in the form of sterilized colostrum 
applied directly to the open mastoid at a 
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rate of 2 drops (0.12 mL) three times each 
day for a period of four weeks. Healing 
oceurred promptly and the child is now 
essentially disease free. 


-  _ COMMENT 


The foregoing cases present a rare 
constellation of immunologic findings 
associated with chronic ear infection. 
Although persistent. mucosal disease 


is an important.cause of postoperative 


mastoid infection, all patients exhib- 
ited histologically verified granula- 
tion rather than mucosa within the 
infected mastoids. Thus, postopera- 
tive infections were not. believed: to 
result from previous inadequate mas- 
toidectomies. Although the number of 
patients is too small to draw statisti- 
cally significant correlations, some 
important observations are neverthe- 
less possible. : 

The open radical mastoid cavity 
heals by secondary intent. As such, it 
remains a potentially contaminated 
wound until complete epithelialization 
occurs. In the immunodeficient state, 
the degree of bacteriologic contamina- 
tion may overwhelm the healing proc- 
ess. 

“Canal preservation mastoidectomy 
allows primary wound closure and 
may thus greatly reduce the degree of 
wound ‘contamination. Although un- 
~ tested in our series of patients, initial 
use of this.technique may have 
obviated further revision surgery. 

In the immunodeficient patient, the 
delicate balance between bacteriologic 
infection and host defenses may be 
optimized in favor of the host by the 
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following considerations. 

1. Canal preservation mastoidecto- 
my avoids inevitable wound contami- 
nation encountered in open mastoid 
cavities. 

2. If radical mastoidectomy is per- 
formed, early wound stabilization 
may be achieved by skin grafting of 
the open mastoid. 


3. In the IgG-deficient patient with 


an open mastoid, replacement of IgG 
through preoperative and postopera- 
tive plasma transfusion may be bene- 
ficial. In patient 2, 8 units of fresh- 


frozen plasma were given preopera- 


tively, followed by 3 units two weeks 


- after surgery. The amount of plasma 


given is. therapeutically governed by 
the level of preoperative and postoper- 
ative serum IgG in the deficient 
patient. In the adult, 1 unit of plasma 
raises the IgG level by approximately 
40 mg/dL. 

4. In the IgA-deficient patient, bac- 
teriologic contamination may be min- 
imized during the postoperative peri- 
od by applying IgA directly to the 
open mastoid. Two drops of sterilized 
colostrum delivered to the open mas- 
toid, three times a day, provided a 
beneficial response in patient 3 with- 
out the need for systemic plasma 
transfusion. 

5. Bacteriocidal antibiotics must be 
given preoperatively and postopera- 
tively and, when possible, modified by 
frequent cultures obtained from the 
healing wound. 

In the immunodeficient patient, the 
precise nature of the deficiency must 
be recognized preoperatively to favor- 
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ably modify the healing process. Lack 
of such recognition results in wounds 
that often fail to heal. Patient 1 
underwent four consecutive mastoid 
procedures on the left side and eight 
mastoid operations on the right side 
before infection was effectively con- 
trolled. Patients 2 and 3 each suffered 
initial surgical failures because the 
underlying immunologic defect was 


-unrecognized. Because of a possible 


maturational block between IgM and 
IgG, patient 2 lacked both serum IgG 
and IgA. Replacement of IgG and IgA 
by. plasma’ transfusions successfully 
controlled: postoperative mastoid in- 
fection. Although increased serum 
IgA levels did not affect levels of 
secretory IgA, IgG presumably left 
the circulation as a transudate to 
bathe the surgical wound, resulting in 
prevention of bacterial invasion. In 
addition, skin grafting of the cavity 
reduced overall time for cavity epithe- 
lialization, achieving early wound sta- 
bilization. In patient 3, who lacked 
IgA, surgical success depended on the 
use of topical IgA applied to the heal- 
ing wound, thus obviating the need 
for systemic infusion of immunoglob- 
ulin-rich plasma. 

The immunodeficient patient re- 
sponds poorly to wounds that heal by 
secondary intent. Therefore, radical 
mastoidectomy in such patients car- 
ries a great risk of failure unless the 
precise nature of the immunologic 
deficiency is recognized and swiftly 
corrected within the preoperative pe- 
riod. 
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e After administration of mannitol, an 
osmotic diuretic, edema of the stria vas- 
cularis occurs, which is morphologically 
indistinguishable ‘from. the stria edema 
observed after administration of loop-in- 
hibiting diuretics. Similar edema also was 
observed: after glycerin administration. 
Both mannitol and glycerin may act os- 
motically to draw fluid from the 
endolymph ‘into the: stria. Temporary 
improvement in the hearing level and dis- 
crimination from the glycerin test in endo- 
lymphatic hydrops could be explained by 
this potential mechanism of endolymph 
volume reduction. 

(Arch Otolaryngol 107:87-91, 1981) 


he stria vascularis is structurally 

complicated. Its marginal and 
intermediate cells have a multitude of 
tentacles that give these cells large 
surface areas relative to volume. The 
abundance of marginal cell. mitochon- 
dria suggests high metabolic activity. 
Therefore, stria ultrastructure is ideal 
for secretion and/or absorption. This 
led Naftlin and Harrison’ to hypothe- 
size that it functions as the “kidney” 
of the inner ear. 

Edema of the stria results from a 
multiplicity of stimuli, eg, rupture of 
Reissner’s membrane, severe acoustic 
trauma, hypothyroidism,’ cochlear 
vein obstruction,’ the mercurial di- 
uretic, mersaly sodium,’ and 
loop-inhibiting diuretics (ethacrynic 
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acid,*” furosemide, and bumetan- 
ide). Edema is usually temporary, 


signifying the stria’s ability to recov- ` 


er from the imbalances created. All of 
the aforementioned stimuli probably 
have in common fluid and electrolyte 
imbalances, but the causes vary. Fen- 
estrae in Reissner's membrane and 
severe acoustic insult, which tear the 
organ of Corti from the basilar mem- 
brane, allowing unimpeded intermix- 
ing of endolymph and perilymph, may 
change the electrolyte balance in the 
endolymph at the stria surface. Using 
biochemical techniques, Paloheimo 
and Thalmann have shown that 
adenylate cyclase activity in the stria 
is inhibited by the loop-inhibiting di- 
uretic, ethacrynic acid, thus suggest- 
ing an alteration in membrane per- 
meability involving the stria. Such 
permeability alteration might explain 
the edema seen after administration 
of loop-inhibiting diuretics. However, 
diuretics change the serum concentra- 
tion of many substances, and osmolar- 
ity changes could be the primary cause 
of the stria edema. To test the hypoth- 
esis that osmotic pressure changes 
may be a prime factor, we investi- 
gated the ultrastructural effects of 
mannitol, an osmotic diuretic, on the 
stria. Osmotic diuretics act primarily 
by raising the osmolarity of kidney 
tubular fluid, drawing increased 
amounts of water into the tubule for 
excretion. Mannitol is a small mole- 
cule (8.6 A in diameter; molecular 
weight, 182) that is freely filtered 
across the glomerulus into the tubule 
































not inetabélized or 

absorbed. The diuretic effect is sus- i 
tained as long as mannitol remains in 
the tubule. When large doses of man- 
nitol are given, sodium, chloride, and 
potassium concentrations also are 
increased in the tubule and excreted. > 
This increased excretion of electro- 

lytes leads to a decrease i 3 
electrolytes. Mannie) caus 


solutions are “sdttinistered, » In the 
kidney, ethaerynic acid inhibits sodi- 
um chloride resorption in the ascend- 
ing loop of Henle. Therefore, both 
types of diuretics, loop inhibiting and ` 
osmotic, may have an effect on plasma 
electrolyte concentration that is con- 
ducive to fluid shifts i in tissues such as 
the stria. 

The primary therapeutic use of 
mannitol is to reduce cerebral edema. 
This effect is dependent on a blood- 
brain barrier that inhibits mannitol 
penetration to cerebral intercellular 
spaces, In other tissues, mannitol 
quickly passes into the intercellular 
spaces, raising the osmolarity therein 
and causing acute expansion of these 
spaces.“ Therefore, the transvascular 
penetration of mannitol into the 
intercellular spaces of the stria, there- 
by raising stria osmolarity, might 
result in stria edema by drawing fluid 
from the endolymph as long as the 
stria osmolarity remains higher than 
that of the endolymph. This assumes a 
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blood-perilymph-endolymph barrier. 
Juhn and colleagues report that the 
rise in perilymph osmolarity after 
intravenous (IV) administration of 
glycerin’® and urea” is delayed by one 
to two hours, suggesting such a bar- 
rier. 

The purpose of this study was to 
determine the effects of intravenous- 
ly administered hypertonic mannitol 
on stria ultrastructure. Stria edema 
occurrence after mannitol indicates 
that altering serum osmolarity can 
affect stria morphologic appearance 
and that mannitol and loop-inhibiting 
diuretics have a similar effect on stria 
morphologic appearance. 


METHODS AND MATERIALS 


Adult chinchillas (300 to 600 g) were 
anesthetized with an intraperitoneal injec- 
tion of urethan (1.75 g/kg) or pentobarbital 
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sodium (60 mg/kg). Two or 4 g/kg of 
mannitol was injected in less than two 
minutes into the jugular vein. Two grams 
per kilogram is a maximum single human 
dose. The mannitol was dissolved in iso- 
tonic saline in 10%, 15%, 20%, 25%, or 50% 
solutions, so that the injected volumes 
ranged from 4 to 40 mL/kg of body weight. 
Thirty-five animals were given 2 mg/kg of 
mannitol and were sacrificed at 1, 5, 10, 15, 
30, and 60 minutes and 3, 6, 8, 12, 24, 48, and 
72 hours after injection. Thirty animals 
were given 4 g/kg of mannitol and were 
sacrificed at 1, 5, 10, 30, and 60 minutes and 
3, 6, 8, 12, 24, 48, and 72 hours after 
mannitol. In the mannitol groups that 
received the maximum volumes or in which 
edema was found, control animals were 
given the same volumes of isotonic saline 
and were sacrificed at the same times as 
those that received the mannitol injec- 
tions. 

Animals were sacrificed by decapitation, 
and both cochleae were removed. Cochleae 








were perfused through perforated round 
and oval windows as well as through a 
small fenestra in the bone of the third turn. 
The right cochlea from each animal was 
perfused with 2% osmium tetroxide in 0.2M 
phosphate buffer (pH 7.4) at 4 °C and fixed 
in the same solution for two hours. The left 
cochleae were perfused with 2% glutaralde- 
hyde in 0.2M sodium cacodylate buffer (pH 
7.4) at 4 °C and fixed in the same solution 
for four hours. These left cochleae were 
postfixed for two hours at 0 °C in 1% 
osmium tetroxide in 0.2M cacodylate buf- 
fer (pH 7.4) with 0.05M potassium ferro- 
cyanide added for glycogen identification. 
All cochleae were then rinsed in their 
respective buffers, dehydrated in a series 
of graded alcohols, and embedded in epoxy 
resin. Thick sections of epoxy-embedded 
tissue were stained with toluidine blue and 
examined by light microscopy. Thin sec- 
tions from all right cochleae and selected 
left cochleae were stained with saturated 
uranyl acetate and lead citrate and were 
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examined with a transmission electron 
microscope. 


RESULTS 


Interstitial edema throughout the 
length of the stria vascularis is the 
only consistent anatomical alteration 
in the cochlear duct after the IV 
administration of mannitol (Fig 1). 
While stria edema was extensive after 
the 4 g/kg of mannitol, only slight 
intercellular spacing was noted after 2 
g/kg. The severity and time of onset 
of edema were not influenced by the 


Fig 2.—Marginal cell “tight” junction (ar- 
rows) in first turn appears intact, while 
desmosome (D) is stained at 30 minutes 
after 4 g/kg (20%) of mannitol. E indicates 
endolymph section (uranyl acetate-lead 
citrate stain, x 66,700). 


Fig 3.—Marginal cell (M) from edematous 
stria in Fig 1 shows plasmalemma infoid- 
ings (P) in infranuclear region, fluid 
spaces (S), glycogen (arrow), and endo- 
lymph (E) ( x 12,400). 





volume of fluid in which the mannitol 
was given, and saline control animals 
demonstrated normal stria morpho- 
logic appearance. After 4 g/kg, stria 
edema was evident when aninials 
were sacrificed from as early as one 
minute and reached a maximum at 
one hour. After 2 g/kg, the course of 
the edema was more difficult to fol- 
low. It was present only as a slight 
intercellular spacing that progressed 
to its maximum at one hour. Three* 
hours after both mannitol dosages, the 
stria thickness and ultrastructure had 
returned to normal. No junctional 
widening was observed between stria 
endothelial! cells. Stria vessels in cross 
section were often irregular in shape, 
but there was no consistent vasodila- 
tion or constriction. When stria edema 
was maximal after 4 g/kg, a scalloped 
configuration developed on the stria 
endolymphatic surface, because the 
marginal cells bulged outward into the 
endolymphatic space. While most 
tight junctions between these margi- 
nal cells were intact (Fig 2), a rare 
junction was open. Many desmosomes 
between marginal cells were strained. 
It is possible that marginal cell june- 
tions open briefly early in edema for- 
mation, but extensive ultrastructural 
examination failed to find junctional 
opening to be a common alteration. In 
the marginal cell, glycogen particles 
were less osmophilic and concentrated 
along the endolymphatic surface (Fig 
3) rather than infranuclearly as in the 
normal stria. The f-glycogen parti- 
cles stained normally with potassium 
ferrocyanide (Fig 4). Infranuclear 
membranous infoldings of marginal 
cell plasma membrane, similar to 
those found after bumetanide admin- 
istration,"? were more numerous after 
mannitol (Fig 3) than those few found 
in control animals receiving injections 
of equivalent volumes of saline. 

While the ultrastructural changes 
were observed primarily in marginal 
cells, the intermediate cells appeared 
to be reduced in volume. The basal 
cells were ultrastructurally un- 
changed. Only a qualitative judgment 
of cell volume is possible at this time, 
but work is planned to determine the 
changes in cellular volume quantita- 
tively during stages of stria eder~. 
formation. 
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Ultrastructural examination of the 
organ of Corti disclosed few changes. 
Occasionally, vesiculated stereocilia, 
distorted hair cells, and an expulsion 
of an outer hair cell through the retic- 
ular lamina were observed. However, 
these findings were too inconsistent 
for us to conclude that they were 
caused by the mannitol infusions. 

Ultrastructural examination of the 
spiral limbus showed occasional large 
vacuoles between the tectorial mem- 
brane and the interdental cells, but 
this was an inconsistent finding. 


DISCUSSION 
Stria vascularis edema is the only 
consistent morphologic alteration 


found after a single large dose of 
mannitol given intravenously. The 
edema is rapid in onset (within one 
minute) and reversible. It is essential- 
ly indistinguishable from the edema 
observed after administration of loop- 
inhibiting diuretics.” 

What are the possible mechanisms 
in the development of this edema? 

1. A volume overload may increase 
the hydrostatic pressure within the 
stria vessel. However, stria vessels 
were not dilated, and stria edema was 
not influenced by the volume of saline 
in which mannitol was given. Also, 
large volumes (16 mL/kg) of saline 
alone did not induce stria edema. 
Hydrostatic pressure may have to be 
higher than that exerted by this vol- 
ume (16 mL/kg) to cause formation of 
stria edema, as Kimura® found stria 
edema after cochlear vein obstruc- 
tion. 

2. Large volumes of protein-defi- 
cient fluid reduces colloidal osmotic 
pressure in the vascular tree by dilu- 
tion of plasma protein. This could 
cause fluid to pass into the stria inter- 
cellular spaces. However, the saline 
control experiments did not show ede- 
ma and there, too, the plasma protein 
was diluted. Also, if either of these 
two hypotheses were correct, we 
might expect edema to occur in other 
tissues such as the spiral ligament, but 
this did not occur. 

3. If there is sufficient osmolarity 
difference between the stria and the 
endolymph, the latter could be the 
fluid source. This thesis assumes that 
the stria vessels are freely permeable 
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Fig 4.—Marginal cell from chinchilla given 4 g/kg (20%) of mannitol 30 minutes before 
sacrifice. This cochlea was fixed in osmium ferrocyanide for glycogen demonstration. 
Glycogen particles (G) are stained and are present in supranuclear region of cell. 
N indicates nucleus; E, endolymph ( x 65,600). 


to mannitol, there is a blood-endo- 
lymph barrier, and flow can occur 
between endolymph and stria. The 
only cochlear duct vessels normally 
permeable to horseradish peroxidase 
are those within the stria.'*?' Also, an 
increased rate of horseradish peroxi- 
dase transport across the stria vessels 
occurs before the onset of stria edema 
after acoustic trauma.* The best meth- 
od to test the hypothesis that manni- 
tol enters the stria intercellular space, 
thus raising its osmolarity, is to label 
mannitol. Preliminary data indicate 
that mannitol may be stained for 
ultrastructural examination. 

Osmotic agents such as glycerin’ 
and urea,” when given intravenously, 
do not immediately elevate perilymph 
osmolarity, suggesting at least a time- 
dependent blood-perilymph barrier. 
The occasional breaks we found in the 
marginal cell tight junctions suggest 


that endolymph might enter the stria. 
Jahnke” found these junctions to be 
only “semitight.” We attempted in- 
troduction of horseradish peroxidase 
into the endolymph just before IV 
administration of mannitol to deter- 
mine if the tracer passed into the stria 
from the endolymph. Technical prob- 
lems have proved insurmountable, and 
this approach has been abandoned for 
the present. However, Hinojosa” suc- 
cessfully introduced ferritin into the 
endolymph and found it in vesicles 
within the marginal cell cytoplasm. 
The osmotic withdrawal of fluid 
from endolymph to stria intercellular 
spaces may be the mechanism by 
which the glycerin test improves the 
hearing in endolymphatic hydrops. 
Glycerin is a hyperosmotic agent like 
mannitol. DeVincentiis and co-work- 
ers* found that glycerin caused “col- 
lapse of the cochlear walls.” Angel- 
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borg and Agerup” found a decreased 
‘intracochlear pressure after adminis- 
tration of glycerin. Preliminary stud- 
ies in our laboratory indicate that 
glycerin causes stria edema within ten 
minutes. 

Osmotic agents are known to 
influence hormones involved in water 
and electrolyte transport.” Paloheimo 
and Thalmann" found that ethacrynic 
acid, a loop-inhibiting diuretic, causes 


a deerease in the activity of the 


enzyme adenylate cyclase (ACase). 
Loop-inhibiting diuretics also cause 
stria edema.*? Ultimately, mannitol- 
induced stria edema may result from 
changes in membrane permeability 
mediated by an alteration in hormon- 
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al-enzymatic activity that is triggered 
by osmotic changes. The stria edema 
induced by mechanical? or acoustic** 
means and hypothyroidism® might be 
better rationalized by membrane per- 
meability alteration resulting from 
enzymatic changes rather than by a 
purely osmotic mechanism. 

We have no ready explanation for 
the observed redistribution of glyco- 
gen in the marginal cells. Glycogen is 
a stored form of energy. The amount 
present in the stria varies during the 
development and recovery of stria 
edema caused by intense noise.* Also, 
during ischemia, stria glycogen levels 
are almost completely depleted in 30 
minutes.” Of course, this glycogen 


References 


1977;83:98-112. 

11. Quick CA, Hoppe W: Permanent deafness 
associated with furosemide administration. Ann 
Otol Rhinol Laryngol 1975;84:94-102. 

12. Santi PA, Duvall AJ: Morphological altera- 
tion of the stria vascularis after administration 
of the diuretic bumetanide. Acta Otolaryngol 
1979;88:1-12. 

13. Paloheimo S, Thalmann R: Influence of 
‘loop’ diuretics upon Na*K*-ATPase and adeny- 
late cyclase of the stria vascularis. Arch Otol 
Rhinol Laryngol 1977;217:347-359. 

14. Goodman LS, Gilman A: The Pharmacolog- 
ical Basis of Therapeutics, Gilman AG, Koelle 
GB (eds). New York, Macmillan Publishing Co 
Ine, 1975. 

15. Stuart FP, Torres E, Fletcher R, et al: 
Effects of single, repeated and massive mannitol 
infusion in the dog: Structural and functional 
changes in kidney and brain. Ann Surg 
1970;172:190-204. 

16. Juhn SK, Prado S, Pearce J: Osmolarity 
changes in perilymph after systemic administra- 
tion of glycerin. Arch Otolaryngol 1976;102:683- 
685 A 


17. Juhn SK, Prado S, Rybak L: Effect of urea 
on osmolarity of perilymph. Arch Otolaryngol 
1979;105:538-541. 

18. Duvall AJ, Hukee MJ: Delineation of coch- 
lear glycogen by electron microscopy. Ann Otol 
Rhinol Laryngol 1976;85:234-247, 





. 
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© Preweanling, postadolescent, and 
-post-middie-aged CBA/J mice received 
‘Injections of kanamycin sulfate for two 
weeks, followed by electrocochieograph- 
> (isoelectric auditory nerve-evoked po- 
ential thresholds from 2,000 to 64,000 Hz) 
ind histocochleographic (hair cell counts 
from cochlea whole-mount preparations) 
analysis. The preweanling mice had struc- 
tural and. functional losses from all por- 
ons of the cochlea, while the postadoles- 
nt mice had no. structural and minimal 
ctional loss. The oldest mice had basal 
ner and outer hair cell loss and elevated 
‘high-frequency thresholds. This is an 
experimental validation of the clinical 
bservation that infants are most suscep- 
tible to aminoglycosidic ototoxicity. It also 
supports the suspicion that older persons 
are also susceptible to ototoxicity and 
provides the first animal model for experi- 
mentally investigating these age-depen- 
dent effects. 

(Arch Otolaryngol 107:92-95, 1981) 





he immature ear is sensitive to 
chemical and physical changes of 
its: environment. Experimental stud- 
jes have shown that noise exposure is 
More damaging to the young ear than 
to that of the adult, while clinical 
studies have noted that the human 
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Increased Ototoxicity 
in Both Young and Old Mice 


“Kenneth R. Henry, PhD; Richard A. Chole, MD, PhD; Michael D. McGinn, MS; Donald P. Frush 


infant is more susceptible to the oto- 
toxic effects of certain drugs. The 
present experiment compares the ef- 
fect of age on structural and function- 
al changes of the ear of the mouse 
produced by the aminoglycosidic anti- 
biotic, kanamycin sulfate. 

The infant rodent and cat are more 
susceptible to noise trauma than are 
older members of their species. The 
preweanling guinea pig displays 
greater cochlear hair cell and pillar 
cell damage after noise exposure than 
does the 240-day-old adult.’ Behavior- 
al thresholds of the exposed infant 
guinea pig also are elevated more than 
those of the 120-day-old:adult.? The 
16- to 19-day-old preweanling mouse 
is especially sensitive to brief periods 
of noise exposure. From 30 to 120 s of 
110-dB sound pressure level (SPL), 
noise will radically alter auditory 
behavior’ and elevate isoelectric 
thresholds of the cochlear microphon- 
ics by 30 dB,’ while exposure of the 
juvenile mouse has little, if any, 
effect. In the less rapidly maturing 
hamster, maximal noise-induced ele- 
vation of cochlear microphonic thresh- 
olds occurs at 40 days post partum,’ 
while the effect is less pronounced in 
older or younger subjects. This age- 


related effect seems to be due tọ 


developmental. changes within the 
cochlea itself and not to maturation of 
the more peripheral auditory struc- 
tures.* The 8-week-old kitten also suf- 


fers more noise-induced loss of coch- 
lear microphonic sensitivity than does 
the adult cat.” It is not yet known 
whether noise exposure is more dam- 
aging to the young than to the older 
human. 

By contrast, information concern- 
ing the age-dependent effects of the 
ototoxie aminoglycoside antibiotics 
has been obtained from clinical rather 
than from experimental studies.*" In 
general, premature infants and chil- 
dren are considered to be more suscep- 
tible, although elderly adults may also 
be poor risks for treatment with these 
drugs.” Some studies do not even find 
an age-dependent factor in the use of 
these agents.“ These clinical reports 
deal with varying doses administered 
to persons with different degrees and 
types of diseases, using nonuniform 
methods of assessing auditory func- 
tion. At the time these experiments 
were performed, no animal studies 
had been published that experimen- 
tally tested the age-dependent ototox- 
icity of aminoglycoside antibiotics. 
Such a study might be useful in evalu- 
ating various hypotheses concerning 
the mechanism of the effect. 

The present study was designed to 
provide quantitative data on the age- 
dependent effects of the ears’ sensi- 
tivity to kanamycin ototoxicity. It has 
been assumed’? that older human 
patients may also be more sensitive to 
ototoxicity; to examine this possibili- 
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Fig .1.—Left, Basal turn of cochlea of 60-day-old kanamycin sulfate-treated mouse. Neither these subjects nor 
control mice receiving saline injections of any age displayed hair cell loss. Right, Basal turn of 13-day-old mouse 
treated with kanamycin. Extensive focal damage is seen in outer hair cells and pillar cells. Note loss of regularity of 
outer hair cell rows in damaged areas. inner hair cells likewise showed focal loss (Fig 4) but are not seen here since 
they are out of plane of focus (original magnification x 400). 


ty, the present study includes mice 
that had lived for more than 70% of 
their predicted life span. It also com- 
pares them with postpubertal and 
preweanling subjects. The methods 
used, computer-averaged isoelectric 
thresholds of the auditory nerve- 
action potential,"* are a noninvasive 
measure of cochlear function, allowing 
repeated measures to be made on the 
same subject. It also corresponds well 
with behavioral thresholds in these 
same subjects.'*"* 


METHODS 


Thirty-six mice of the highly inbred 
CBA/J strain were used for these experi- 
ments. Their parents were obtained from a 
commercial laboratory, and all animals 
were born and maintained in our colony 
under standardized conditions. The oldest 
subjects in our tests were 380 days of age. 
This represents 72% of the predicted life 
span of this genotype.’ Postadolescent 
mice (60 days of age) formed the second 
group of subjects. The preweanling mice 
were 13 days of age, corresponding to the 
onset of auditory function... Two daily 
injections. of kanamycin sulfate (500 mg/ 
kg intraperitoneally) were given 12 hours 
apart. Pilot studies indicated that this high 
a dosage was necessary to produce a mean- 
ingful effect in the older mice. 

Function of the ear was assessed by 
means of modified electrocochleographic 
techniques, using pure-tone pips of 1-ms 
duration, with 200-us rise and decay time. 
The stimuli were shaped by an electronic 
switch. The low-frequency stimuli were 
transduced by a headphone, the high- 
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frequency pips by a 0.63-cm condenser 
microphone that was driven as a speaker. 
The maximum stimulus intensity used was 
80-dB SPL to avoid damaging the ears of 
the subjects (all SPLs are expressed as 
decibels referenced to 2 x 10°‘ dynes/sq 
cm). Calibration and assessment of the 
waveform used a constant observation of 
the output of the recording microphone in 
an oscilloscope face. The volume-conducted 
auditory nerve-evoked potentials were 
obtained from electrodes applied to the 
soft palate and scalp vertex of an anesthe- 
tized mouse, amplified, and processed by a 
signal averager. Isoelectric thresholds 
were determined by the method of de- 
scending limits. These procedures have 
been described in detail elsewhere.’ 
After electrophysiological testing had 
been completed, each animal’s left cochlea 
was prepared for hair cell assessment. 
Each mouse was first deeply anesthe- 
tized with an intraperitoneal injection of 
pentobarbital sodium, the thoracic cavity 
was opened, and a 20-gauge needle was 
placed into the left ventricle. The right 
atrium was then opened, and the animal 
perfused with 20 mL of a solution of 1% 
paraformaldehyde and 1% glutaraldehyde 
in a 0.1M tris buffer, pH 7.2, at 4 °C. When 
perfusion was completed, the left temporal 
bone was removed and the bulla opened. 
With the aid of an operating microscope, a 
pinpoint hole was made in the apex of the 
cochlea and the stapes removed. Each coch- 
lea was then perfused through the oval 
window with a 1% aqueous solution of 
osmium tetroxide. The cochlea was then 
trimmed of surrounding bone and placed 
overnight at 4 °C into the previously 
described mixed aldehyde solution. The 


next day the cochleas were washed in 
running tap water and placed into a 10% 
aqueous solution of disodium ethylene- 
diamine in 2.5% polyvinyl pyrrolidone, buf- 
fered to a pH of 7.2 with a tris buffer. 
Decalcification was complete after three 
days, at which time the cochleas were 
washed in running tap water and placed 
overnight into 70% aleohol. The cochleas 
were then embedded in glycerol methacry- 
late. After hardening, each cochlea was 
sectioned in its midmodiolar plane between 
the oval and round windows. Each half of < 
the cochlea was then further divided by 
making a cut at the tectorial membrane, | 
followed by a cut just below the basilar- 
membrane, to obtain a crescent-shaped 
portion of the organ of Corti for hair cell 
counting. The crescent-shaped sections 
were then placed onto a glass slide and 
cover-slipped. The resultant preparations 
were examined under a phase-contrast 
microscope at x 400. 

Each row of hair cells was then examined 
systematically, and the presence or ab- 
sence of each hair cell was recorded in 
tabular form. Inner hair cells are easily 
evaluated because of the regularity of their 
placement. If the outer hair cells are 
normal in configuration, they are easily 
assessed (Fig 1, left). However, if there is 
outer hair cell damage, its assessment is 
less exact. Occasional or focal loss is seen 
easily because of an interruption in the 
regularity of the outer hair cell rows. How- 
ever, if loss is more than 60%, the regulari- 
ty of rows is disrupted. Supporting cell 
nuclei often will intermingle with remain- 
ing hair cells, making quantitative assess- 
ment problematic (Fig 1, right). In cases 
where outer hair cell rows were completely 
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Fig 4.~Averaged cochlieograms of kana- 
mycin-sulfate treated mice. Shaded area 
represents percentage of outer hair celis 
present, while solid line represents per- 
centage of inner hair cells present. 
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CBA/J Electrocochleogram 





Fig 2.--Isoelectric. thresholds (+1 SE) to averaged auditory 
nerve~evoked potential elicited by pure-tone pips in 380-day-old 
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Fig 3.—Auditory nerve-evoked potential threshold changes (+1 
SE) in different aged mice as result of two weeks of kanamycin 


sulfate injections. Solid line at top represents threshold values for 
controls receiving saline injections. Positive values represent 
threshold elevations for kanamycin-treated mice. 


disrupted, nuclei with the same size and 
configuration of normal outer hair cell 
nuclei were counted as a function of dis- 
tance along the basilar membrane, instead 
of the usual one-to-one count. 

After tabulation was complete, a cochleo- 
gram was derived for each cochlea: and 
expressed as a percentage of hair cells 
remaining per 250-um distance. 


RESULTS 


The electrocochleogram obtained 
from seven control subjects of the 
oldest age category is shown in Fig 2. 
These same measurements were made 
from control mice in the other age 
groups. The thresholds of the experi- 
mental mice were expressed in terms 
of differences from those of their own 
control groups. 

Mice were functionally examined 
within two days of the last kanamycin 
injections (Fig 3). The postpubertal 
and adult mice had little or no change 
of low- and middle-frequency re- 


sponses. However, the postpubertal 
mice had a loss at 64,000 Hz, while the 
adult mice had deficits at both 32,000 
and. 64,000 Hz. By contrast, the mice 
whose injections occurred from 13 to 
27 days of age had more severe audi- 
tory deficits at all frequencies. The 
middle- and high-frequency losses 
were severe, averaging about 55 dB. 
These values remained essentially the 
same for the next two weeks, so the 
retest thresholds are not illustrated. 
When the cochleas of these mice 
were examined histologically, exten- 
sive hair cell loss. was noted for the 
youngest mice (Fig 1, right, 3, and 4, 
bottom). This © loss was.-most pro- 
nounced in the outer hair cells of the 
basal turn, although loss also occurred 
at the apex and to inner hair cells. No 
hair cell loss could be detected in the 
control micé receiving saline injec- 
tions at any age, nor was there evi- 
dence of damage to the postadolescent 
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subjects (Fig 1, left). By contrast, 
focal loss of both outer and inner hair 
cells was seen in the basal turns of the 
oldest experimental group (Fig 4). 


COMMENT 


The ototoxicity of kanamycin seems 
to be of a similar nature in mouse and 
man: auditory loss is most severe at 
the higher frequencies, corresponding 


coo to more severe hair cell loss at the 
-o basal turn of the cochlea.” The imma- 
«ture CBA/J mouse also 
‘severely affected, in agreement with 


is most 


the clinical reports that human 
infants and children are more suscep- 
tible than adults.*° When the present 
experiment was completed, there 


-were no published experimental vali- 


dations of this infantile sensitivity to 
the ototoxic effects of kanamycin. 
Since then, Osako et al'* reported that 


- rats exhibited ototoxicity when kana- 


mycin was administered between 
days 11 and: 20 post partum, whereas 


-no adverse effects were seen if it was 


injected before those ages. They also 


found that 60-day-old rats were not 
“susceptible to kanamycin ototoxicity. 
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The present findings are in agree- 
ment with Osako et al,'* in that ro- 
dents seem to be most susceptible to 
kanamycin ototoxicity during the pe- 
riod of auditory development. The 
present study provides additional in- 
formation by quantifying the hair cell 
loss (Fig 4) and comparing this with 
functional losses at various frequen- 
cies. 

These data also provide the first 
experimental support that aging per- 
sons might be susceptible to amino- 
glycoside ototoxicity. The 380-day-old 
mouse shows both functional (Fig 3) 
and structural (Fig 4, top) deficits, 
while 60-day-old mice show no struc- 
tural changes and functional loss at 
only the highest frequency. The 
imperfect correspondence between 
functional and structural auditory 
changes has been noted previously’? 
and is probably related to differences 
in resolution of the two measures; for 
example, more subtle pathological 
changes may be detected by electron 
microscopy than by light microscopy, 
behavioral tests, or electrophysiologi- 
cal audiometry." 
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The nature’ of these age-related 
changes of cochlear sensitivity to 
kanamycin is not yet known, but renal 
immaturity and/or insufficiency may 
be involved.” However, a close tempo- 
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sitive period for noise-induced coch- 
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these mice are most susceptible to 
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.© We report the results of a histopatho- 
> logic study of 12 temporal bones from 
seven patients with Down’s syndrome and 
of a. dimensional study of the cochlea and 
the vestibular apparatuses of most of 
-these specimens. Histopathologic study 
disclosed numerous abnormalities of the 
middie ear but only a limited number of 
inner ear abnormalities. The dimensional 
study showed that, while in the majority of 
cases the cochlea was shortened, most of 
e vestibular measurements were within 
the ‘normal range. We also discuss hear- 
ing loss in patients with Down’s syndrome 
and present our hypothesis that remnants 
of mesenchymal tissue in the round win- 
dow niche might cause a certain degree of 
conductive hearing loss in such cases. 
(Arch Otolaryngol 107:96-103, 1981) 


hile patients with Down’s syn- 

drome (trisomy 21 syndrome) 
are encountered more frequently than 
those with trisomy 13 or trisomy 18 
syndrome, the temporal bone findings 
in cases of Down's syndrome seem to 
_ be less well documented than those of 
_ the other two syndromes. Recently, 





‘Accepted for publication May 16, 1980. 
From the Division of Otopathology, Depart- 
; mënt of Otolaryngology, Eye and Ear Hospital, 
, University of Pittsburgh School of Medicine. Dr 
Harada is now with the Department of Otolaryn- 
gology, University of Tokyo: School of Medicine. 

Reprint requests to. Division of Otopathology, 
Department of Otolaryngology, Eye and Ear 
Hospital, 230 Lothrop St, Pittsburgh, PA 15213 
(Dr Sando). 


96 Arch Otolaryngol—Voil 107, Feb 1981 


in Down’s Syndrome 


Takehiko Harada, MD, Isamu Sando, MD, DMS 


Igarashi et al' reported a study of four 
pairs of temporal bones from patients 
with Down’s syndrome, and they 
described a developmental anomaly of 
the inner ear based on dimensional 
measurements of these specimens. 
Before their report, there appear to 
have been only a few morphologic 
studies of the temporal bones asso- 
ciated with Down's syndrome. 
Wright*" described inflammatory 
changes in the middle ear; however, no 
developmental abnormalities of the 
inner ear were described. Johnsson‘ 
studied temporal bones that were pro- 
cessed as surface preparations, In this 
study, he reported that the temporal 
bone of a 4-month-old infant with 
Down’s syndrome had a bony horizon- 
tal canal that was malformed as a 
pouch from the vestibule of the inner 
ear. However, two other cases of 
Down’s syndrome in his study ap- 
peared to be normal. 

Down’s syndrome should be of 
interest to those individuals who 
study the morphologic characteristics 
of the ear, since it is a fairly common 
disease that has long been known to 
be frequently associated with hearing 
loss. Although several reports have 
been published on the nature and fre- 
quency of such hearing losses,” the 
correlation of clinical and pathologie 
findings in such cases has to await 
future research in this field. The pur- 


Temporal Bone Histopathologic Findings 


pose of this study is to present the 
histopathologic findings and the re- 
sults of a dimensional study of the 
inner ear in temporal bones from 
patients with Down’s syndrome. It is 
also hoped that the new information 
about aural abnormalities in such 
eases reported in the present study 
will add significantly to our store of 
knowledge of patients with this disor- 
der. 


PATIENTS AND METHODS 


Twelve temporal bones from seven 
patients with Down’s syndrome (age 
range, 3 days to 15 years) were studied. 
Clinical data pertaining to these cases are 
summarized in Table 1. The temporal bones 
were removed at autopsy, fixed in formal- 
dehyde solution, decalcified in trichloroace- 
tic acid, dehydrated in graded alcohols, 
embedded in celloidin, and sectioned hori- 
zontally at a thickness of 20 ym. This 
procedure was carriéd out in all cases, 
except in case4 (Table 1) in which the left 
temporal bone was sectioned vertically. 
Every tenth section was- stained with 
hematoxylin-eosin and mounted on a glass 
slide for each microscopic study. 

The dimensional study of the inner ear 
was performed with the use of the method 
described by Igarashi et al. The lengths of 
the cochlear spirals were measured by the 
graphic reconstruction method described 
by Schuknecht" in 1} bones, which permit- 
ted such reconstructions. The dimensions 
of the vestibular apparatuses were repre- 
sented by measuring the greatest diagonal 
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Case/ Temporal Bones 
Age/Sex Studied 
1/3 days/F Rand L 









2/10 days/M R andl 





7/15 yr/F 











distance between the medial bony wall of 
the vestibule and the most lateral bony 
wall of the horizontal semicircular canal 
(measurement A as described by Igarashi 
et alt) in the 11 bones in which such mea- 
surements. were possible. 


RESULTS 
Histopathologic Findings 


We describe only the abnormal 
findings in each case. 

In case 1, mesenchymal tissue 
remained in the epitympanum (Fig 1) 
and hypotympanum in the right ear 
and in the epitympanum and meso- 
tympanum in the left ear. The round 
window niche was obliterated by 
mesenchymal tissue in the right ear. 
The angle of the facial genu (bilateral 
side) was wide. There was a large 
bony dehiscence of the facial canal in 
the area of the second genu (bilateral 
side). A cartilage remnant was pres- 
ent in the otie capsule near the 
superior semicircular canal (bilateral 
side). There was a high jugular bulb in 
the left ear. Endolymphatic hydrops 
was confined to the apical end of the 
cochlea in the right ear. Hemorrhage 
occurred in the perilymphatic spaces 
and in the internal auditory canal in 
the right ear. 

In case 2, the round window niche 
was partly obliterated by mesenchy- 
mal tissue (bilateral side). There was a 
remnant of the stapedial artery (bilat- 
eral side). The angle of the facial genu 
was wide (bilateral side). Examination 
of the upper cochlear turns (bilateral 
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Characteristics 
of External 


Small auricies 


Normal 


Normal 


Ear Ear History 
Unknown 





Unknown 
onephritis 









3/4 mo/F R Malformed Unknown Congenital heart 
5 auricles disease 

4/11 mo/F L Low-set Unknown Congenital heart 
auricles disease 

5/14 mo/F RandLl Normal Unknown Congenital heart 
disease 

673 yr/M RandL Normal Unknown Recurrent upper 


respiratory 


tract infections 


Essentially Leukemia 


normal 
hearing 


tized space (hematoxylin-eosin, x 18). 


side) disclosed endolymphatic hydrops 
(Fig 2). Cyst-like spaces were found in 
the stria vascularis (bilateral side), as 
well as a wide communication of the 
saccular and utricular spaces (left ear) 
(Fig 3). 

The following abnormal findings 
were found in the right ear in case 3: 
(1) remnant of the stapedial artery, (2) 
wide angle of the facial genu, (3) large 
bony dehiscence of the facial canal in 
the area of the second genu, (4) high 
jugular bulb, (5) hypoplasia of the 
cochlea with 1% spiral turns (Fig 4), 


Associated 
Abnormalities 
Low birth weight, 
respiratory dis- 
tress syndrome 
Septicemia, pyel- 









Fig 1.—Right ear specimen from 3-day-old female infant (case 1) showing mesenchymal 
tissue occupying most of epitympanum. | indicates incus; M, malleus; and P, pneuma- 





Family History 







History Related to of Down's 
Pregnancy Syndrome 
Drug ingestion, None , 


born after 37- . 
wk gestation 


Unremarkabie 






Roentgenograph- 
ic exposure, 
drug ingestion 

Born after 36-wk 
gestation 

Unremarkabie 



















Unremarkable 


Unremarkable 


and (6) small arch of the posterior 
semicircular canal (Fig 4). 

In case 4, the following abnormali- 
ties were found in the left ear. The 
middle ear was filled with inflamma- 
tory granulation tissue, and the round. 
window niche was obliterated by 
mesenchymal tissue. A bulky short 
process was present in the incus. A 
large bony dehiscence of the facial. 
canal was found in the area of the 
second genu. Endolymphatic hydrops 
was confined to the apical end of the 
cochlea. 
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Fig 2.—Left ear specimen from 10-day-old male infant (case 2) demonstrating endolym- 
phatic hydrops (arrows) in apical turn of cochlea (hematoxylin-eosin, x 115). 


























Fig 3.—Left ear specimen from 10-day-old male infant (case 2) showing wide communi- 
cation (arrow) between the saccular (S) and utricular (U) spaces. Note also endolym- 
.phatic hydrops (EH) in middle turn of cochlea. IAC indicates internal auditory canal 
(hematoxylin-eosin, x 18). 


The following abnormal findings 
were found in case 5: (1) hypoplastic 
< epitympanum in the right ear, (2) 
~ inflammatory thickening of the mid- 
dle ear mucosa with round-cell infil- 
tration in the right ear, (8) partial 
obliteration of the round window 
niche by mesenchymal tissue on the 
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bilateral side, (4) wide angle of the 
facial genu on the bilateral side (Fig 
5), (5) high jugular bulb in the left ear, 
(6) endolymphatic hydrops confined to 
the apical end of the cochlea on the 
bilateral side, (7) enlarged perilym- 
phatie space of the horizontal semicir- 
cular canal on the bilateral side (Fig 


5), and (8) short, straight course of the 
vestibular aqueduct on the bilateral 
side (Fig 5). 

In case 6, there was an inflammato- 
ry thickening of the middle ear muco- 
sa with round-cell infiltration (bilater- 
al side). A poorly developed, narrow 
round window niche, especially in its 
lower two-thirds portion, was ob- 
served; the niche was obliterated by 
mesenchymal tissue and had an 
extremely small opening as the com- 
munication route to the middle ear 
cavity (bilateral side) (Fig 6 and 7). 
Bulky crura of the stapes were 
observed (bilateral side). There was a 
remnant of the stapedial artery in the 
right ear. A large bony dehiscence of 
the facial canal was found, with her- 
niation of the nerve in the area of the 
second genu in the left ear. A high 
jugular bulb was found in the right 
ear. 

In case 7, the round window niche 
was partly obliterated by mature 
mesenchymal tissue in the right ear. 
There was a remnant of the stapedial 
artery (right ear). Endolymphatic hy- 
drops was confined to the apical end 
of the cochlea (right ear). 


Dimensional Study 


Table 2 shows the results of the 
dimensional study. Normal values for 
comparison of the results are drawn 
from the articles by Igarashi et al' and 
by Sando et al.“ These data will be 
discussed further. 


COMMENT 


To our knowledge, the most detailed 
report of temporal bone findings in 
patients with Down’s syndrome was 
presented by Igarashi et al.! These 
investigators described a variety of 
abnormalities not only of the cochlea 
and the vestibular system but also of 
the middle ear. Reports by Wright** 
and by Johnsson’ dealt with various 
diseases in which Down’s syndrome 
was only a part of the material, and 
these reports listed several types of 
abnormalities of the middle and inner 
ears. The present study is essentially 
an extension of the work presented by 
Igarashi et al. 

Table 3 summarizes the histopatho- 
logic findings of the present series of 
temporal bones. In general, abnormal- 
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ities of the middle ear were observed 
more frequently than those of the 
inner ear. The most common abnor- 
mality of the middle ear was a rem- 
nant of mesenchymal tissue in the 
round window niche, and the second 
most common abnormality was a wide 
angle of the facial genu. A varying 
amount of mesenchymal tissue in the 
middle ear was also observed by Iga- 
rashi et al’ and by Wright’ in their 
series of temporal bones. A wide angle 
of the facial genu was also described 
by Igarashi et al.' An interesting find- 
ing in case 6 (Table 3) was a poorly 
developed, narrow round window 
niche, which had a small opening at its 
inferolateral portion as the communi- 
cation route to the middle ear cavity. 
Few inner ear abnormalities were 
observed in the temporal bones of the 
present series; when present, these 
abnormalities were mostly mild, ex- 
cept in case 3 (Table 3), which showed 
severe developmental anomalies of 
the cochlea and the posterior semicir- 
cular canal. This is somewhat in con- 
trast with the observations made by 
Igarashi et al'; these authors stated 
that the majority of abnormalities in 
their cases were found in the vestibu- 
lar apparatus. 

The most frequently observed ab- 
normality of the inner ear in the pres- 
ent series of cases was endolymphatic 
hydrops confined to the apical turn of 
the cochlea. With regard to this type 
of hydrops, Ishii"! studied 41 cases (37 
patients were older than 20 years 
and four patients were younger than 
20 years). Of these 41 cases, 15 (36.6%) 
demonstrated hydrops. These 15 pa- 
tients were older than 20 years, while 
the four patients who were younger 
than 20 years exhibited no evidence of 
hydrops. In our present study, howev- 
er, apical endolymphatic hydrops was 
more frequently observed (five of sev- 
en cases, or 71%) than that by Ishii." 
In addition, all cases in our study were 
15 years of age or younger. Therefore, 
the apical endolymphatic hydrops ob- 
served in our cases appear to be path- 
ologic. With regard to the cause of 
hydrops, Paparella et al? reported 
that in a temporal bone study of 560 
cases, 75 cases demonstrated both oti- 
tis media and endolymphatic hydrops; 
from these 75 cases, 20 cases were 
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Fig 4.—Right ear specimen from 4-month-old temale infant (case 3) showing hypoplasia 
of cochlea, which has less than two turns, and smail posterior semicircular canal (PC). H 
indicates helicotrema; IAC, internal auditory canal; and S, head of stapes (hematoxylin- 


eosin, x 37). 





Fig 5.—Right ear specimen from 14-month-old female infant (case 5) showing wide angle 
of facial genu (F) and straight course vestibular aqueduct (VA). Note also that 
perilymphatic space of horizontal semicircular canal (HC) is unusuaily wide. IAC 
indicates internal auditory canal; U, utricle (hematoxylin-eosin, x 12). 


selected for more detailed histopatho- 
logic study. An interesting finding 
was the presence of apical endolym- 
phatic hydrops in every case of the 
latter group. Among them, 13 cases 
(65%) showed hydrops only in the api- 





cal turn. Paparella and associates’? 
suggested subclinical (silent) otitis 
media to be a possible cause of endo- 
lymphatic hydrops. In our cases, only 
two (28.6%) of seven temporal bone 
cases with apical hydrops had otitis 
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media; therefore, otitis media could 
not be detected as a major cause of the 
hydrops in our series. 

Sando et al reported in detail on 
the histopathologic findings of the 
temporal bone in trisomy 13 syn- 
drome. They described a variety of 
abnormalities of the inner and middle 
ears and attributed most of these 
abnormalities to poor development of 
the structures. Comparison of the 
findings in the present cases with 
those described in cases of trisomy 13 
syndrome™ discloses the following 
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finding: in general, the abnormalities 
observed in both trisomy syndromes 
are basically similar, although those 
that were seen in trisomy 13 syn- 
drome appear to span a wider spec- 
trum and to be more severe in many 
cases. The most striking difference is 
the limited number of inner ear 
abnormalities that were seen in the 
present series of cases in contrast 
with the larger number of such anom- 
alies in trisomy 13 syndrome as 
described by Sando et al.” 

While techniques for dimensional 














Fig 6.—Left ear specimen from 3-year-old 
boy (case 6) shows abnormally narrow 
round window niche (RWN) in its lower 
two-thirds portion. Niche is obliterated by 
mesenchymal tissue and covered laterally 
by bony wall (note large arrows, top left, 
top center, top right, and bottom left). 
More inferiorly, it connects with middle ear 
(ME) through small opening (note small 
arrow in bottom right part). Asterisk (top 
right and bottom left) indicates projection 
of pneumatization from ME space into 
RWN. PC indicates posterior semicircular 
canal, ST, scala tympani of the cochlea. 
Ail parts in Fig 6 indicates every tenth 
section (hematoxylin-eosin, x 28). 


study of the cochlea based on the 
graphic reconstruction method have 
been widely known for decades, 
dimensional study of the vestibular 
apparatus was only recently intro- 
duced by Igarashi et al’ These inves- 
tigators used this method of study to 
demonstrate the presence of develop- 
mental anomalies of the vestibular 
apparatus in cases of Down’s syn- 
drome. They made three measure- 
ments of the horizontal semicircular 
canal and compared these measure- 
ments in ears from patients with 
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; Fig 7.—Graphic reconstructive type of schematic drawing for lower two thirds of round window niche in case 6 at 
deft. Marginal lines of round window niche are indicated by a, b, c, d, and e. Lines were traced out from five sections 
“as shown in Fig 6. Narrow orifice (arrow) of round window niche is located extremely inferior. Cochlear aqueduct 


(CA), Corti’s organ (CO), middle ear (ME), and otic capsule (OC), and dark shaded area represent structures shown 





in Fig 6 (top right). Thick lines indicate round window membrane in Fig 6 (top left and top center). At right, case 2 
(10-day-old male infant). Comparing with case 6 (at left), case 2 demonstrates well-developed round window niche 
that is widely communicating (arrow) to middle ear cavity (ME) in section that is in similar horizontal plane to plane 


in case 6 (Fig 6, top right). 


Table 2:—Dimensional Study of Temporal Bones in Down's Syndrome 


Normal Range R L R L R) we 


No. of turns 
Cochlear length, mm 


Size of vestibular 
system, mm 


Case 1 
paame neeaae, ana 


2%-2%F 
30.0-33.3 


28.00 25.50 30.20 30.80 25.50 





> 7.17} 7.29 7.91 7.62 


“*Could not be evaluated because of vertical sectioning of specimen. 


tFrom Sando et al.” 
{From igarashi et al.' 


Down’s syndrome with the same mea- 
surements made on normal ears. In 
this study, only the greatest diagonal 
distance between the medial wall of 
the vestibule and the most lateral 
bony wall of the horizontal canal was 
used because it was thought that a 
dimensional abnormality of the ves- 
tibular apparatus would be shown 
most clearly by this measurement, 
since it included both the vestibule 
and the horizontal canal. The results 
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of the dimensional study of the tem- 
poral bones that we examined are 
presented in Table 2; the dimensions 
of the 11 bones that permitted the 
measurement of both the cochlea and 
the vestibular apparatus are plotted 
in Fig 8. Apparently, there is no corre- 
lation between a shortening of the 
cochlea and poor development of the 
vestibular apparatus in these cases, 
which suggests that hypoplasia of the 
cochlea. and of the vestibular system 


Case § Case 6 Case 7 


Case3 Cases ———— aoe entity 


R L R- i: R L 


2% 2% 2% BH Oh 2V 
29.50 29.00 27.30 26.50 25.20 25.50 _ 


6.27 667 7.07 751 7.51 7.55 


would. oceur independently of each: 
other. A shortening: of the cochlea . 
with a normal number of ‘turns (as 
measured by. graphic reconstruction) 
was observed in all cases of trisomy 13. 
syndrome reported by Sando et al,” ~ 
and statistically it was proved in.cases 
of Down's syndrome reported by Iga- 
rashi et al.' In the present study, the 
cochlear lengths of two bones fell 
within the normal range, although in 
the other nine bones, the cochlea was 
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Case 2 : 
rie tae MN ore. Case 3 Case 4 
R L (R) (L) 









Total No, of 
R L R L R L Bones 













Hypoplasia of epitympanum 
Narrow round window niche 








Remnant of mesenchymal tissue 
in round window niche 









9 
in rest of middie ear 2 
4 


Middle ear inflammation + 


+ 
. Ossicular abnormalities + 





3 
Remnant of stapedial artery + 5 
Wide angle of facial genu 7 


High jugular bulb 









Reduced No.. of cochlear turns 
Apical endolymphatic hydrops 






Cyst in stria vascularis 
Hemorrhage in perilymphatic spaces 





Wide communication of saccular 
and utricular spaces — 


Abnormal semicircular canals 


: Abnormal vestibular. aqueduct 


-*Plus sign (+) indicates abnormality was. found in temporal bones of patients; minus sign (~), no abnormality was found. 
TBone in case 4 was not evaluated because of vertical sectioning or artifact. 

















Fig 8.—Resul nsional 11 i ‘ 
Cas an encase a S bene® Mat pamite measurement of bat, shortened, However, in more than half 
measurements of vestibular apparatus are shown on ordinate. Dotted lines indicate Of the bones in our study, vestibular 
_ lower limits of normal range. Values for normal ranges are taken from articles by Igarashi measurements were in the normal 
et al’ for vestibular measurements and by Sando et al? for cochlear lengths. range, while Igarashi et al’ found the 
; : vestibular measurements in the bones 
i from patients with Down’s syndrome 

to be smaller than those from normal 
control subjects in all of their cases. 
The cochlear measurements obtained 
in the present study appear to be 
consistent with those found by Igara- 
shi et al; while the vestibular mea- 
surements appear to contradict their 
findings. This might simply indicate 
that temporal bones from patients 
with Down’s syndrome do not belong 
to a homogeneous group, and that 
some of them may have develop- 
mental anomalies of the cochlea: or 
abnormal vestibular dimensions while 
others may not. 

Audiologie evaluations of the hear- 
ing loss associated with. Down’s syn- 
drome have been actively investigated 
coe in recent years. However, reports on 

the nature and frequency of hearing 
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Some authors reported the hearing 
loss to be preponderantly sensorineu- 
ral,** while others usually found a 
conductive hearing loss.** Another 
group. of authors’ did not observe a 
--serious hearing loss associated with 
“this syndrome, but they found a slight 
deficit. Possible causes for such a 
hearing loss have been proposed by 
various authors. A roentgenographic 
-study of the temporal bones disclosed 
malformations of the inner ear in 
patients with Down’s syndrome, and 
‘this study indicated a good correlation 
_ between the presence of inner ear 
malformations and sensorineural 
hearing loss in the patients. Conduc- 
< tive hearing losses were attributed 
mostly to the presence of serous otitis 
-media** or middle ear infections.’ Pos- 
<- sible congenital anomalies of the 
 sound-conducting system were also 
suggested as a cause of conductive 
: hearing loss’; however, to our knowl- 
edge, there has been no report, to 
date, in which the presence of such 
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anomalies was confirmed during sur- 
gery in patients with Down’s syn- 
drome and a hearing loss. 
Unfortunately, the present study 
did not provide further enlightenment 
with regard to the nature of the hear- 
ing loss in Down’s syndrome. The 
small cochlea that was demonstrated 
in many of the cases by the dimen- 
sional study or by a reduced number 
of cochlear turns (as observed in case 
3) may not have influenced hearing 
substantially since the organ of Corti 
was well developed in all of the cases. 
Signs of a middle ear inflammation, 
which is highly probable as a cause of 
conductive hearing loss, were ob- 
served only in four bones of the pres- 
ent series. Obstruction of the round 
window niche by mesenchymal tissue, 
observed in most of the present cases, 
may not by itself affect hearing, since 
hearing was essentially normal in case 
7 (in this case, the round window niche 
of the right ear was partially 
obstructed by mesenchymal tissue). 
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However, we think that this remnant 
of mesenchymal tissue in the round 
window niche might cause some 
degree of conductive hearing loss if 
one of the following factors is present:* 
complete obstruction of" the round 
window niche by the tissue; presence 
of such tissue in the epitympanum and 
tissue surrounding the ossicles as in 
case 1 (Fig 1); or tissue accompanied 
by. other abnormalities, such as nar- 
row round window niche with a smajl: 
opening to the middle ear cavity (case 
6) (Fig 6 and 7). 
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è Chloramphenicol is not ototoxic if 
-~ administered for systemic effect, but topi- 
cal applications. of it to the middle ear 
5 ‘produce severe cochlear toxic effects. 
Ethacrynic acid potentiates the ototoxicity 
of aminoglycosides. Guinea pigs were 
administered chloramphenicol or kana- 
mycin sulfate with ethacrynic acid to com- 
pare the ototoxicity of chloramphenicol 
and ethacrynic acid with the ototoxicity of 
kanamycin and ethacrynic acid. Preyer’s 
‘reflex audiometry and measurement of the 
-endocochlear de potential, the cochlear 
microphonics, and the negative potential 
of the organ of Corti indicate that etha- 
‘erynic acid does not potentiate the ototox- 
icity of chloramphenicol. There is not 
even indirect evidence that the blood- 
“cochlear barrier for chloramphenicol is 
altered by ethacrynic acid. Assuming that 
othe ototoxicity of chloramphenicol and 
-ethacrynic acid are similar for man and 
guinea pig, the combination of the admin- 
istration of chloramphenicol and etha- 
crynic acid for systemic effect in dosages 
commonly used clinically should not pro- 
‘duce greater ototoxicity than either agent 
administered alone. 
(Arch Otolaryngol 107:104-109, 1981) 


hloramphenicol is a broad-spec- 

trum antibiotic that is not con- 
sidered to be ototoxic if administered 
for systemic effect. However, isolated 
instances of ototoxicity have been 
reported after administration for sys- 
--temie effect. Gargye and Dutta’ 
described a child with permanent 
‘bilateral sensorineural deafness after 
receiving a high dose of chlorampheni- 
col (125 mg/kg of body weight per day 
> for 26 days). Svenungsson et al’ found 
a higher incidence of sensorineural 
hearing loss in-children who received 
chloramphenicol therapy for Haemo- 





Accepted for publication. Nov 30, 1979. 

From the Department. of Otorhinolaryngology 
and Human Communication; University of Penn- 
sylvania School of Medicine; Philadelphia. 
Reprint requests to 3400 Spruce St, Philadel- 
phia, PA 19104 (Dr Snow). 


104 = Arch Otolaryngol—Vol 107, Feb 1981 


philus influenzae meningitis (eight of 
20) than in those who received ampi- 
cillin sodium (one of 23). 

The ototoxicity from topically ap- 
plied chloramphenicol has been re- 
ported by several investigators.** Shi- 
da’ reported a decrease in the endo- 
cochlear de potential (EP) due to the 
application of chloramphenicol to the 
middle ear cavity. Sato* demonstrated 
decreased oxygen consumption in the 
membranous cochlea after adminis- 
tration of chloramphenicol. 

Ethacrynic acid is a potent diuretic 
with a known, usually reversible, oto- 
toxicity.” Brummett et al‘ have 
reported a reversible decrease in the 
EP in guinea pigs administered etha- 
crynic acid that corresponds to the 
amount of edema present in the stria 
vascularis. Electron microscopic 
studies have demonstrated large in- 
tercellular spaces in the intermediate 
region of the stria vascularis.” 

The potentiating effect of etha- 
erynic acid in the ototoxicity of the 
aminoglycoside antibiotic drugs has 
been reported by several investiga- 
tors. * Doses of ethacrynic acid or 
kanamycin sulfate, which if given 
alone would produce no ototoxicity, 
together produce severe ototoxicity. 
Although the mechanism of this inter- 
action is not known, it may be that 
ethacrynic acid changes the capillary 
permeability of the inner ear and 
allows more of the ototoxic antibiotic 
drug to pass through the blood-coch- 
lear barrier. 

The purpose of this study is to 
determine if a similar relationship 
exists between ethacrynic acid and 
chloramphenicol. Specifically, does the 
use of ethacrynic acid in combination 
with chloramphenicol produce severe 
ototoxicity? The goal of this study is 
to compare the ototoxicity of chloram- 
phenicol with the ototoxicity: of kana- 
mycin in animals administered. etha- 


Comparative : Ototoxicity | of Chloramphenicol 
and Kanamycin With Ethacrynic Acid- 


Mark E. Beaugard, MD; Shinichiro Asakuma, MD; James B. Snow, Jr, MD 


erynic acid. Hearing thresholds were 
monitored over time by the use of a 
quantitative Preyer’s reflex. The EP, 
negative potential of the organ of 
Corti (NPOC), and cochlear micro- 
phonics (CM) were measured. Stained 
surface preparations were made and 
hair cell loss was assessed. 


METHODS 


Colored guinea pigs with normal 
Preyer’s reflexes weighing between 250 
and 350 g were used. The threshold for the 
Preyer reflex was measured at 1 and 8 kHz. 
All testing was performed in a sound- 
attenuated chamber. The tonal stimulus 
was generated by a wave analyzer, the 
output of which was connected to an 
amplifier and passed through an attenua- 
tor to a loudspeaker with an electronic 
switching circuit. Stimulus duration was 40 
ms with a 2.5-ms rise-decay time. The 
guinea pigs were tested 15 cm from the 
loudspeaker. Guinea pigs with a Preyer’s 
reflex threshold of greater than 96 dB 
sound pressure level (SPL) at 1 kHz or 
greater than 81 dB SPL at 8 kHz were 
excluded from the study. These values are 
the upper limits of normal in our laborato- 
ry and correspond with the values obtained 
by Gerstner." 

Four groups of guinea pigs served as 
controls and received the following: (1) 
ethacrynic acid, 50 mg/kg of body weight 
intravenously; (2) normal saline intrave- 
nously (a volume equal to the volume of the 
dose of the ethaerynic acid); (8) chloram- 
phenicol, 400 mg/kg of body weight intra- 
venously and saline intravenously; or (4) 
kanamycin sulfate, 400 mg/kg of body 
weight intramuscularly and saline intrave- 
nously. There were two experimental 
groups that received either of the follow- 
ing: (1) ethacrynic acid, 50 mg/kg of body 
weight intravenously, and chlorampheni- 
col, 400 mg/kg of body weight intravenous- 
ly, simultaneously or (2) kanamycin- sul- 
fate, 400 mg/kg of body weight intramus- 
cularly, followed in two-hours by ethacrynic 
acid, 50 mg/kg of body weight intrave- 
nously, to allow for complete absorption. of 
the kanamycin. All agents administered 
intravenously were given through the bra- 
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cheal vein after ether anesthesia. Intra- 
muscular kanamycin was given in the 
thigh muscles. 

Hearing thresholds were measured ev- 
ery ten minutes for the first half hour after 
administration of the agent, every hour for 
five hours, and daily for seven days. 

At seven days, electrophysiologic mea- 
surements were made. The guinea pigs 
were anesthetized with pentobarbital sodi- 
um, 35 mg/kg of body weight intraperito- 
neally. A tracheotomy was performed, suc- 
cinyleholine chloride, 15 mg/kg of body 
weight, was given intramuscularly, and the 
guinea pig was ventilated with a respira- 
tor. The rectal temperature was main- 
tained at 37 °C with a heating pad. The 
cochlea was exposed through a submandib- 
ular approach. Potentials were recorded 
with glass microelectrodes filled with 3M 
potassium chloride, the tips of which aver- 
aged between 2and4m indiameter. Usinga 
silver-silver chloride wire, the electrode was 
connected to a preamplifier. 

The EP and CM were recorded from the 
scala media of the basal turn of the cochlea. 
The electrode was inserted through the 
spiral ligament and the stria vascularis. 
The EP was recorded from a voltmeter. 
The output of the stimulus generator for 


-the CM was delivered to an earphone con- 
„nected to the external auditory canal by a 


brass tube. The stimulus intensity at the 
ear was determined with a sound level 
meter connected by a side arm to the tube. 
The earphone was magnetically shielded. 
The CM was recorded from an oscilloscope. 
The maximal output of the CM was deter- 
mined at 1 and 8 kHz. For these measure- 
ments, the CM was monitored while the 
sound intensity was increased in 10-dB 
increments until an increase in sound 
intensity produced a decrease in the volt- 
age of the CM. After the determination of 


Table 1.—Comparison of Effects of 
Intravenous (IV) Saline and IV 
Ethacrynic Acid 


Ethacrynic 
Saline Acid 


Change in 
Preyer's reflex 
threshold after 
7 days, dB 
At 1 kHz 
At 8 kHz 
Endocochlear dc 
potential, mV 
Cochiear micro- 
phonics; maxi- 
mum, pV 
At 1 kHz 7,250 
At 8 kHz 3,000 
Negative potential 
of organ of 


Corti, mV —95.4 
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the maximal output of the CM, the round 
window membrane was exposed and a 
glass microelectrode was passed through it 
into the organ of Corti to measure its 
negative potential, which was recorded 
with a dynograph. 

After the electrophysiologic measure- 
ments, the guinea pigs were decapitated 
and the cochleae were removed. Surface 
preparations were made. Staining was per- 
formed according to the Nachlas tech- 
nique.” Hair cell loss was assessed with 
light microscopy. 


RESULTS 


In the guinea pigs that received 
normal saline intravenously, the 
threshold for the Preyer reflex is ele- 
vated slightly at ten and 20 minutes 
after the anesthesia. Subsequently, 


the thresholds for. the Preyer reflex 
are unchanged from those obtained 
prior to the infusion. A noticeable 
increase in the threshold of the Preyer 
reflex occurs from ten minutes tp-ane= 
hour after the administration of etha- 
crynic acid. Recovery begins after one 
hour and is almost complete at 1 kHz 
at one day. A mild elevation of the 
threshold persists at 8 kHz after one 


week. At seven days, the mean value © 


for the threshold at 1 kHz is 6.3 dB 
greater and at 8 kHz is 16.3 dB greatér 
than in the intravenous. (IV) saline | 
group (Table 1). These differences are 
not statistically significant. All statis- 
tical andlysis was performed with a 
one-way analysis of variance. Typical 
findings in a guinea pig in the IV 
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Fig 1.—Thresholds for Preyer’s reflex at 1 and 8 kHz over time for guinea pigs 
administered intravenous saline and ethacrynic acid, 50 mg/kg of body weight intrave- 


nously. 
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saline group and a-guinea pig in the 
IV ethacrynic acid group are pre- 
sented in Fig 1. 

The mean of the EP in the IV saline 
ezoa is +87.6 mV and in the IV 
ethacrynic avid group is +87.0 mV. 
The means of the maximal output of 
the CM at 1 kHz are 7,250 nV in the IV 
saline group and 5,375 uV in the IV 
ethacrynic acid group. Neither of 
these differences are statistically sig- 
nificant. The means of the maximal 
output of the CM at 8 kHz are 3,000 nV 
in the IV saline group and 1,475 pV in 
the IV ethacrynic acid group 
(P < .05). The means of the NPOC are 
—95.4 mV in the IV saline group and 
—96.6 mV in the IV ethacrynic acid 


group. The difference is not statisti- 
cally significant. 

A single dose of kanamycin sulfate, 
400 mg/kg of body weight, has no 
important effect on the threshold of 
the Preyer reflex (Fig 2). After seven 
days, the mean value of the thresholds 
of the Preyer reflex in the kanamycin 
group are 2.5 dB greater than in the 
IV saline group (Table 2). The find- 
ings in the ethacrynic acid group com- 
pared with the IV saline group have 
been presented. Guinea pigs receiving 
kanamycin and ethacrynic acid dem- 
onstrate noticeable elevation of the 
threshold from ten to 30 minutes with 
recovery to normal threshold from one 
to five hours similar to the ethacrynic 
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Fig 2.—Thresholds for Preyer’s reflex at 1 and 8 kHz over time for guinea pigs 
administered kanamycin sulfate, ethacrynic acid, and kanamycin and ethacrynic acid. 
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acid group. After five hours, a notice- 
able permanent elevation of the 
threshold for the Preyer reflex oc- 
curs. 

The means of EP are +84.8 mV in 
the kanamycin group, +87.0 mV in 
the ethacrynic acid group, and +85.4 
mV in the kanamycin and ethacrynic 
acid group (Table 2). The means of the 
maximal output of the CM at 1 kHz 
are 7,650 uV in the kanamycin group, 
5,875 pV in the ethacrynic acid group, 
and unobtainable in the kanamycin 
and ethacrynic acid group. The means 
of the maximal output of the CM at 8 
kHz are 3,250 uV in the kanamycin 
group, 1,475 pV in the ethacrynic acid 
group, and unobtainable in the kana- 
mycin and ethacrynic acid group. The 
means of the NPOC are —88.6 mV in 
the kanamycin group, —96.6 mV in the 
ethacrynic acid group, and —94.7 mV 
in the kanamycin and ethacrynic acid 
group. The changes in the threshold of 
the Preyer reflex and in the maximal 
output of the CM in the kanamycin 
and ethacrynic acid group are pro- 
found. The differences in the maximal 
output of the CM between the kana- 
mycin group and the ethacrynic acid 
group are statistically significant 
(P < .05). These differences in the EP 
and the NPOC are not statistically 
significant. 

An increase in the threshold of the 
Preyer reflex is seen at ten and 20 
minutes after a single dose of chlo- 
ramphenicol, 400 mg/kg of body 
weight, but this change probably rep- 
resents postanesthetic depression. Af- 
ter 30 minutes, there is no substantial 
effect of this dose of chloramphenicol 
on the threshold of the Preyer reflex 
(Fig 3). After seven days, the mean 
value in the threshold of the Preyer 
reflex in the chloramphenicol group is 
2.5 dB greater than in the IV saline 
group (Table 3). The findings in the 
ethacrynic acid group compared with 
the IV saline group have been pre- 
sented already. Guinea pigs receiving 
chloramphenicol and ethacrynic acid 
also demonstrate noticeable elevation 
of the threshold from ten minutes to 
one hour with recovery from one hour 
to one day. At seven days after the 
administration of chloramphenicol 
and ethacrynic acid, the mean value 
for the threshold at 1 kHz is 12.5 dB 
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greater than in the IV saline groups 
and at 8 kHz is 2.5 dB greater than in 
the IV saline group. These differences 
are not statistically significant. 

The mean values of the EP are 
+84.8 mV in the chloramphenicol 
group, +87.0 mV in the ethacrynic 
acid group, and +84.0 mV in the 
chloramphenicol and ethacrynic acid 
group (Table 3). The differences in the 
EP are not statistically significant. 
The mean values of the maximal out- 
put of the CM at 1 kHz are 7,900 pV in 
the chloramphenicol group, 5,375 aV in 
the ethacrynic acid group, and 5,700 
pV in the chloramphenicol and etha- 
crynic acid group. The difference 
between the maximal output of the 
CM at 1 kHz of the ethacrynic acid 
group and the chloramphenicol group 
is statistically significant (P < .05), 
and the difference between the etha- 
erynic acid group and the chloram- 
phenicol and ethacrynie acid group is 
not statistically significant. The 
means of the maximal output of the 
CM at 8 kHz are 3,900 pV in the 
chloramphenicol group, 1,475 uV in the 
ethacrynic acid group, and 1,950 uV in 
the chloramphenicol and ethacrynic 
acid group. The differences between 
the maximal output of the CM at 8 
kHz of the ethacrynic acid group and 
the chloramphenicol group and of the 
chloramphenicol and ethacrynic acid 
group and the chloramphenicol group 
are statistically significant (P < .05). 
The means of the NPOC are —104.4 
mV in the chloramphenicol group, 
~96.6 mV in the ethacrynic acid 
group, and —79.5 mV in the chloram- 
phenicol and ethacrynic acid group. 
The differences in the NPOC are not 
statistically significant. 

There is severe, almost complete, 
loss of outer hair cells from the basal, 
second, and third turns and scattered 
loss of inner hair cells in the basal and 
second turns of the cochleae in the 
kanamycin and ethacrynic acid group 
(Fig 4 and 5). There is no significant 
loss of hair cells in the other groups 
(Fig 6 and 7). 


COMMENT 


The quantitative Preyer’s reflex is a 
reliable method of monitoring audi- 
tory acuity in guinea pigs.® The 
change in the Preyer reflex at one 
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Table 2.—Comparison of Effects of Kanamycin Sulfate, Ethacrynic Acid, and 
Kanamycin and Ethacrynic Acid 


Kanamycin 
Ethacrynic and Ethacrynic 
Acid Acig 


Kanamycin 


Change in Preyer’s 
reflex threshold 
after 7 days, dB 

At 1 kHz 
At 8 kHz 


Endocochlear dc 
potential, mV 
Cochlear micro- 
phonics; maxi- 
mum, aV 
At 1 kHz 
At 8 kHz 


Negative potential of 
organ of Corti, mV 


No response 
No response 


No response 
No response 


Preyer’s Threshold at 1 kHz 
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Fig 3.—Thresholds for Preyer’s reflex at 1 and 8 kHz over time for guinea pigs 
administered chloramphenicol, ethacrynic acid, and chloramphenicol and ethacrynic 
acid. 
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week correlates well with the maximal- 


output of the CM at 1 and 8 kHz. The 
findings are reproducible from day to 
day with the same animal and 

ween different observers within a 
5-dB test-retest variability. A change 
of 10 dB in the Preyer reflex threshold 
is considered to exceed the test-retest 
variability in our laboratory. In some 
guinea pigs with a profound elevation 
in thresholds, a.false-positive result 
due to head bobbing is noted in 
‘response to high-frequency (8-kHz) 
stimuli at very high intensities (> 125 
dB SPL). This response is probably 
due to tactile stimulation. 

Ethacrynic acid at a dosage of 50 
mg/kg of body weight was used to 
achieve a profound if not maximal 
effect on the stria vascularis. There 
was probably no permanent effect on 
the stria, as evidenced by the normal 
EP at seven days. There is some mild 
reduction in the maximal output of 
the CM at this dosage level, and it is 
more pronounced at 8 kHz. Although 
destruction of a small percentage of 
hair cells may not have been detected 
in the surface preparations, we are 
inclined to attribute this change to 
hair cell dysfunction. Quick and 
Duvall“ noted minor changes in the 
outer hair cells using electron micros- 

















ee 





Fig 4.—-Photomicrograph of basal turn of cochlea of guinea pig 
administered kanamycin sulfate and ethacrynic acid. Outer hair 
cells are severely damaged, and there is scattered loss of inner 


hair cells. 
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copy, and this damage was greatest in 
the basal turn. 

Our data confirm the severe ototox- 
icity of the combination of kanamycin 
and ethacrynic acid. One week after 
administration . of kanamycin and 
ethacrynic acid, the Preyer reflex 
could not be elicited and the CM could 
not be recorded. Severe hair cell dam- 
age was found in the surface prepara- 
tions. The normal NPOC in this group 
suggests that the functional integrity 
of the supporting cells of the organ of 
Corti was maintained. 

Prazma et al found a decrease in 
the EP with kanamycin and ethacryn- 


ic acid at four hours and suggest that 
the site of the combined toxic effect is 
the stria vascularis. Our findings of a 
normal EP after administration of 
kanamycin and ethacrynic acid sug- 
gest that complete functional recov- 
ery of the stria vascularis occurs by 
one week. 

West et al’ reported short-term and 
long-term experiments with kanamy- 
cin and ethacrynic acid. They demon- 
strated an initial loss in the cochlear 
microphonics with some recovery one 
to two hours after administration of 
these agents, followed by a severe 
permanent loss occurring two to three 


Table 3.—Comparison of Effects of Chloramphenicol, Ethacrynic Acid, and 
Chloramphenicol and Ethacrynic Acid 


Chloramphenicol 


Change in Preyer's re- 
flex threshold after 7 
days, dB 

At 1 kHz 
At 8 kHz 

Endocochiear de 
potential, mV 

Cochlear microphonics; 
maximum, uV 

At 1 kHz 
At 8 kHz 

Negative potential of 

organ of Corti, mV 


hair cells. 





Fig 5.—Photomicrograph of third turn of cochlea of guinea pig 
administered kanamycin sulfate and ethacrynic acid. Outer hair 
cells are severely damaged and there is minimal damage to inner 


Ethacrynic Chloramphenicol 
Acid and Ethacrynic Acid 
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Fig 6.—Photomicrograph of basal turn of cochlea of guinea pig 
administered chloramphenicol and ethacrynic acid. Organ of 


Corti has normal appearance. 


hours later. The Preyer reflex thresh- 
olds that we obtained show similar 
phenomena. 

Ethacrynic acid at this dosage level 
(50 mg/kg of body weight intrave- 
nously) does not potentiate the ototox- 
icity of IV chloramphenicol at this 
dosage level (400 mg/kg of body 
weight). The initial hearing loss that 
occurred in the chloramphenicol and 
ethacrynic acid group is believed to be 
due to the effect of ethacrynic acid 
alone. There is not even indirect evi- 
dence from our data that the blood- 
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Fig 7.—Photomicrograph of third turn of cochlea of guinea pig 
administered chloramphenico! and ethacrynic acid. Organ of 


Corti has normal appearance. 


cochlear barrier for chloramphenicol is 
altered by ethacrynic acid. There is no 
evidence in the chloramphenicol and 
ethacrynic acid group of damage to 
the hair cells or the organ of Corti as 
has been demonstrated by Proud et al’ 
with the topical application of chlo- 
ramphenicol to the middle ear of gui- 
nea pigs. 

Assuming that ototoxicity of chlo- 
ramphenicol and ethacrynic acid is 
similar for man and guinea pigs, the 
combination of administration of chlo- 
ramphenicol and of ethacrynic acid for 
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Split Rib Graft for Alar Collapse 


G. Patrick Bridger, FRACS 


e Alar collapse may be developmental 
and can occur after trauma or tip rhino- 
plasty. This condition is often seen in 
elderly persons. Autogenous split costal 
bone that was grafted to the nasal bones 
proved effective in the treatment of alar 
collapse in three patients. This method 
changes the weakened alar wall into a 
noncollapsible extension of the nasal 
bones. Nasal inspiratory airflow was sub- 
stantially increased after surgery. 

(Arch Otolaryngol 107:110-113, 1981) 


A collapse is a distressing chronic 
nasal ailment. Patients with this 
condition often find it diffieult to 
breathe through the nose even at rest, 
and, at the slightest physical effort, 
patients must revert to mouth breath- 
ing. Premature collapse of the alar 
cartilages onto the nasal septum lim- 
its the inspiratory airflow, thereby 
prolonging and increasing the effort 
of breathing. This discomfort can be 
permanent. because the currently rec- 
ommended surgical treatments are 
often unsuccessful. 

To my knowledge, studies concern- 
ing alar collapse are not often pre- 
sented in the literature; however, the 
condition is a common complaint. 
Fomon et al described the clinical 
picture of alar collapse. If the upper 
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and lower alar cartilages are involved, 
the entire cartilaginous wall collapses, 
and the nostrils appear like slits. If 
the collapse is limited to the upper 
lateral cartilages, the central portion 
of the nose assumes a pinched appear- 
ance. In either of these situations, the 
nasal airflow may be inadequate. 
Although the human external nose 
has considerable aesthetic impor- 
tance, physiologically it is of most 
importance because it influences ven- 


V, Us 


tilation. Alar collapse is found in those 
patients in whom rigidity, shape, and 
orientation of the alar cartilages are 
not up to the best standards. Exces- 
sive sacrifice of the tip cartilages, 
with a resultant loss of stability and 
sear contracture of the vestibule and 
nasal valve area, is a serious but not 
uncommon complication of tip remod- 
eling during cosmetic rhinoplasty. 
Inspiratory obstruction resulting 


from the collapse of the ventral lower 








AP, cm H,O 


Fig 1.—Maximum inspiratory pressure flow curve of one nasal passage in healthy man. 
Pressure readings are transnasal, from front of nose to nasopharynx. y indicates flow 


rate; AP, transnasal pressure gradient. 
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Fig 2.—Incision in lateral nasal skin 


crease. 







Fig |.-Roentgenogram showing grafts of 
_ Split costal rib attached to nasal bones. 
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Fig 3.—Split costal rib bone overlaps and is 
wired to external surface of nasal bones. 


third of the nose is particularly com- 


mon in elderly persons. With age, the 
tip-suspending mechanism weakens. 
The fibrous attachments between the 


upper lateral cartilages and the latera 


crura stretch. The fibrous sling 
between the dome area and the ante- 
rior septal angle also weakens. The 
nasal muscles undergo atrophy, and 
ultimately tip ptosis and lengthening 
of the lateral nasal wall predispose to 
alar collapse. x 
Congenital and developmental 
anomalies of the alar cartilages are. 


probably responsible for most nasal 


ventilation symptoms. Extremely 
long, narrow noses with excessive 
height, slit-like elliptical nostrils, and 
underdeveloped alar cartilages favor a. 
tendency to alar collapse. 

There are cases in which apparent 
alar collapse is secondary to other. 
intranasal pathologic conditions, such 
as columella retraction, local cicatri- 
cial thickenings, and spurs and devia- 
tions of the maxillary crest, cartilagi- 
nous septum, and anterior nasal spine. 
Bulges in or duplication of the caudal 
cartilaginous septum near the nasal 
valve may induce alar collapse. Pro- 
vided that the integrity of the alar 
cartilages is secure, correction of the 
intranasal problem is sufficient to re- 
store nasal breathing. 

In alar collapse, the purpose of cor- 
rective surgery is to improve breath- 


Fig 5.—Left and right, Views of patient before and after surgery, respectively. Shrunken: 


appearance of nose has been restored to normal by use of bony grafts. 
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ing. A knowledge of the action of the 
alar cartilages during inspiration is 
essential. 


PHYSIOLOGY 


In a previous communication, I 
described the nasal valve region of 
most noses in white subjects as a 
flow-limiting segment that possesses 
the physiologic characteristics of an 
elastic tube that tends to stay open 
but can collapse if sufficient negative 

“pressure or inspiratory effort is 
applied. On deep inspiration, especial- 
ly through one nostril, there is a ten- 
deney for the nasal valve lumen to 
constrict; in some instances, the lumen 
reduces to a small, slit-like orifice. In 
this constricted state, the nasal valve 
functions as a flutter valve, and the 
nasal airflow is the maximum possible 

¿for that particular nasal passage. In 
this study, each nasal passage was 
shown to have a maximum inspiratory 

-airflow that, once reached, could not 

cbe exceeded by further inspiratory 

-effort (Fig 1). There were only two 

factors that were found to influence 

the maximum inspiratory airflow: (1) 
the nasal resistance between the 

_ upper lateral cartilages or nasal valve 

area and the nares (upstream 
resistance) and (2) the ability of the 
nasal valve to resist collapse (critical 
transmural pressure). If the alar carti- 
lages are elastic and semirigid and 
tend to resist closure, the critical 
transmural pressure required to col- 


i, 





lapse the nasal valve will be high, and 
the maximum inspiratory airflow will 
be great, If the alar cartilages are not 
supported or are weak, their critical 
transmural pressure will be small, and 
the maximum airflow will be re- 
duced. 

The aim of corrective surgery is to 
strengthen the alae nasi. The physio- 
logic objective is to overcome the col- 
lapsing effect of the inspiratory 
effort on a weakened nasal wall. Nat- 
urally, the problem never arises in the 
main osseous nasal cavity; this cavity 
is rigid and does not undergo any 
changes by variations in intraluminal 
nasal pressures. Therefore, it should 
not be unreasonable to overcome the 
weakness in the nasal valve area by 
extending the nasal bones distally and 
replacing the soft tissue and cartilagi- 
nous nasal wall with a solid extension 





Fig 6.—-Left, Preoperative view. Alar cartilages are collapsed and inward curving. Right, 





of the nasal bones. This technique is 
accomplished with the use of a split 
costal rib graft. 


SURGICAL TECHNIQUE 


An elliptical incision is made in the 
crease of the lateral nasal wall (Fig 2). Any 
redundant facial skin is excised. The inci- 
sion is deepened to expose the pyriform 
opening, upper lateral cartilages, and nasal 
mucosa. The periosteum and mucoperio- 
steum is elevated on. both sides of the 
pyriform aperture. A rasp then-is used to 
roughen the outer surface of the nasal 
bone. ee 

An appropriate length of an. autogenous 
costal bone is taken from the lower lateral 
part of the rib cage. The graft is split into: 
two equal halves, and a bur then is used to 
thin the bone to approximately 1.0 to 1.5 
mm, which is the approximate thickness of 
a normal nasal bone. The length and width 
of the graft is tailored to the size of the 
lateral nasal weakness; ideally, it should 





Postoperative view. Surgery has stiffened and widened alar nasi. 


Fig 7.—Left and right, Nasal pressure flow curves before and after surgery, respectively, 
in patient shown in Fig 5 and 6. V indicates flow rate; AP, transnasal pressure 
gradient. 


V, Lis 


AP. cm H,O 
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extend from the outer nasal wall to the 
cephalic margin of the greater alar carti- 
lage. If the upper lateral cartilage is atro- 
phie or curving inward, then this can be 
resected and replaced with bone. A fine, 
stainless steel suture is inserted through 
the bone into the pyriform aperture to 
stabilize the graft position (Fig 3). Within 
afew weeks, bony union occurs that trans- 
forms thé soft tissues of the distal half of 
«othe lateral nasal wall into an unyielding 
: bony xtension of the nasal bones (Fig 4). 
An alternative approach is to introduce 
4 e bone graft through an incision in the 
ateral vestibular wall. A subcutaneous 
soft-tissue tunnel is fashioned, and the 
_ periosteum then is elevated off the lateral 
nasal bones, which are roughened with a 
rasp. Stabilizing sutures are not used, and 
“oo the graft is held in place by intranasal 
te packing. This is left in place for ten to 14 
days to allow. the bones to unite. 


COMMENT 


Numerous procedures for strength- 
ening the alar cartilages have been 
described. The simplest method is to 
insert. a metal alar dilator or to spot- 
weld the nasal tissues near the pyri- 
form. aperture with an electric dia- 
~~ thermy. Fomon and associates' de- 

scribed how to transpose the caudal 

end of the upper lateral cartilage and 
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suture it over the lower lateral carti- 
lage. Additional rigidity of the nasal 
alae can be achieved with the use of 
cartilage implants. Autogenous carti- 
lage is the best material for this pur- 
pose. Hage* used a conchal cartilage 
graft that was placed in a butterfly 
fashion over the weak area in both 
nasal passages. Walter’ recommended 
this technique but also used composite 
grafts.to widen the floor of the nose. 
Rib cartilage implants have been 
used, but to my knowledge, there are 
no descriptions of extending the nasal 
bones into the alae nasi with bone 
grafts. 

Bilateral extension of the nasal 
bones with the use of costal rib auto- 
grafts was carried out in three 
patients in the present study. These 
have been patients with alar collapse 
who were otherwise healthy but would 
benefit both cosmetically and func- 
tionally from surgery. The cosmetic 
improvement has been slight (Fig 5); 
however, the graft gives substantial 
support to the weakened nasal wall 
(Fig 6). Each patient lost their breath- 
ing symptoms after the surgery. Air- 
flow studies before and after surgery 
disclosed considerable improvement 


































in flow rates: The postoperative peak 
inspiratory flow was much higher 
than the preoperative maximum in- 
spiratory flows. For instance, the nas- 
al pressure flow curves of one of the 
patients reached a maximum inspira- 
tory flow of only 0.4 L/s before sur- 
gery and a flow of 1.0 L/s after sur- 
gery (Fig 7). The weakened lateral 
nasal wall had been changed into a` 
solid noncollapsible extension of the. 
nasal bones. Consequently, the nasal. 
passage no longer functioned as 
flutter valve: with a limiting max 
mum inspiratory airflow. After sur- 
gery, the airflow continued to rise: 
with increasing inspiratory effort. l 


Franca Rubin, Peparench of Medical Ilustra- 
tion, University of New South: Wales, Sydne: 
Australia, prepared the illustrations. used in t 
article. : 
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Long-term Tracheal Dimensions 


After Flap Tracheostomy 


è A group of patients was examined 
after decannulation trom long-term tra- 
cheostomies, using either a vertical inci- 
sion or inverted-flap tracheal opening. 
‘Comparisons of the diameters of the tra- 
cheal lumen show no substantive loss at 
the tracheal stoma after the flap tracheos- 
tomy. These results are superior to those 
‘of patients having the vertical incision. 
Further merit of the flap tracheostomy is 
shown by these data. 
(Arch Otolaryngol 107:114-116, 1981) 


To stenosis is a recognized 
complication of tracheostomy. In 
recent years, the use of cuffed tubes 
and prolonged intubation with venti- 
‘; latory assistance has contributed to a 
higher incidence of this complication. 
“Several studies indicate that the tra- 
cheal stomal area is a more common 
site of stenosis than is the level of the 
cuff" This has been confirmed by 
radiographie examination in patients 
having a tracheostomy tube for pro- 
longed periods.” The incidence of sto- 
mal stenosis after tracheostomy is as 
high as 15%, depending on definitions 
and severity.* Factors contributing to 
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stomal stenosis are not clearly de- 
fined, and it is unlikely that the fac- 
tors causing stenosis lower in the tra- 
chea are the explanation for stomal 
stricture. Long duration of tracheos- 
tomy (more than ten days) seems to be 
related to stenosis.’ More recently, the 
tracheal incision has been suspected 
as a causative factor, and the 
inverted-flap incision into the trachea 
seems to reduce tracheal stomal steno- 
sis substantially.: The flap of cartilage 
remains viable after flap tracheosto- 
my on the basis of animal experimen- 
tation, and resuturing or release by 
blunt dissection results in smooth con- 
touring of the trachea.’ 

Radiographic evaluation of the tra- 
chea after long-term tracheostomy 
has been incomplete, and the true 
effects on the tracheal lumen remain 
unclear. However, the large numbers 
of stomal stenoses after vertical, hori- 
zontal, or cruciate tracheal incisions 
suggest that the damage is substan- 
tives" This study focuses on the 
tracheal stomal level after long-term 
tracheostomies. The majority had a 
flap tracheostomy, but comparison is 
made with the previously more com- 
mon vertical incision. 


PATIENTS AND METHODS 


Patients included in this study all had a 
tracheostomy tube for more than 14 days. 





Seventeen patients made up the final 
group, selected from a much larger group 
that had been contacted. One of these 
patients was a child and is not included in 
tabulating results. 

Radiologie evaluation of the trachea was 
performed in all patients four to ten 
months after decannulation. Anteroposter- 
ior and lateral views were obtained using 
the xeroradiographic. technique to define: 
the diameters of the trachea in these pro- 
jections. From these measurements, it 
became obvious that. when tracheal nar- 
rowing occurred at the stoma, it was in the 
lateral dimension. This was based on com- 
parison measurements at midpoint of the 
tracheal stoma with a point 4 cm inferior to 
the stomal level. 


RESULTS 


Xerograms shown in Fig 1 are from 
a representative patient after vertical 
tracheal incision. This patient had 
repair of a laryngeal fracture, with 
the need for a long-term tracheosto- 
my. The lateral tracheal diameter is 
substantially narrowed at the level of 
the tracheal stoma. 
. Views in. Fig 2 are from a patient 
after flap tracheostomy who also had 
a tracheostomy tube for a similar peri- 
od. Figure 3 is an anteroposterior view 
froma patient who needed a tracheos- 
tomy tube for 120 days; this patient 
had the flap incision. The lateral 
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Fig 3.—Xerogram of tracheal stomal area 
of patient who had tracheostomy with flap 
incision for 120 days. 


Fig 1.—Lateral xerogram (left) and anteroposterior tomogram (right) after decannulation 
after tracheostomy with vertical tracheal incision. 





Fig 2.—Lateral xerogram (left) and anteroposterior tomogram (right) after decannulation Fig 4.—Anteroposterior tomogram of pedi- 


after tracheostomy with inverted U-shaped flap tracheal incision. atric patient who maintained long-term 
tracheostomy with flap tracheal incision. 


Table 3.—Change in . 


Table 2.—Average Lateral Tracheal Diameters 


Tracheal Diameters 


Table 1.—Duration of Tracheostomy 


Average 

No. of Duration, 

Patients Incision Days 
12 Flap 

Nonflap 


Average Laterai 
Diameter % Loss of 
Difference, Lateral 
Diameter 






Anteroposterior Lateral 
Diameter, Diameter, 
mm 










Fiap 
Nonflap 


Flap 
Nonflap 
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diameter is preserved even after this 
long period of tracheostomy. This was 
also true for the anteroposterior mea- 
surement. The pediatric patient 
“Sliown in Fig 4 was able to tolerate a 
flap tracheostomy for a long interval 
without loss of either diameter of the 
trachea at the stoma. 

The duration of the tracheostomies 
is shown in Table 1. Comparisons of 
the tracheal diameters are presented 
an Table 2, and this emphasizes the 
‘decrease in lateral diameter in those 
patients undergoing vertical tracheal 
incisions: The change of lateral diame- 
ters in: Table 3 is the difference 
between measurements at the nar- 
rowest area of the stoma and a dis- 
tance 4¢m inferior to this point. The 
minimal change in patients with the 
inverted-flap tracheal incision should 
“be noted: As the diameters of the 
uninvolved. tracheas were similar in 
these two groups, decrease of lateral 
diameter indicates the effects of tra- 
~cheostomy rather than variations in 

tracheal size. 












COMMENT 


It is difficult to ascertain the 
“effects of tracheostomy on the human 
trachea. Tracheal stenosis, whether at 
_ the cuff or stomal level, is a progres- 
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sive disorder, often manifesting only 


months after decannulation.’° Gradual. 


obstruction of 50% or more of the 
trachea can occur without prominent 
symptoms, so the frequency of steno- 
sis after tracheostomy remains ob- 
scure.’ Even when substantive symp- 
toms are present, they mimic such 
disorders as asthma or emphysema, 
and the actual upper airway obstruc- 
tion may not be diagnosed until autop- 
sy. 

The flap tracheostomy is beneficial 
in preventing tracheal stomal stenosis 
after long-term tracheostomy. The 
xeroradiographic evaluation of the 
trachea after decannulation provides 
important information and is advis- 
able on a regular basis after long-term 
tracheostomy. This technique pro- 
vides superior definition of the air 
column when compared with standard 
soft-tissue neck films. There are many 
patients who have had other types of 
tracheal incisions, and a protocol for 
follow-up would be helpful in relating 
tracheal narrowing to types of inci- 
sions. Such a program poses slight 
problems in terms of radiation expo- 
sure and cost and must be planned in 
advance. In this study, more than 60 
patients were contacted who had a 
tracheostomy tube for 14 days or 
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longer. The shifting population, lack 
of patient responsiveness, and failure 
to appear at the time of scheduled 
xeroradiography reduced the size of 
the group to be studied. Various 
means were employed during the sev- 
en years of the study to encourage 
compliance, but these problems per- 
sisted. This is part of the reason why 
there are so little data concerning the 
effects of the incisions in. long-term 
tracheostomies on. the: tra heal lu- 
men, ; 
Currently, the preservation of the 
tracheal cartilage through an inverted 
U-shaped flap leads to the best main- 
tenance of the tracheal lumen. after’ 
tracheostomy. The blood flow to the 
trachea is primarily from an inferior 
direction, and this permits the survi- 
val of tracheal cartilage after flap 
tracheostomy, even with a prolonged 
period of cannulation. More careful 
follow-up after decannulation should 
support this concept. The means to 
achieve this follow-up depends on the 
initiative of the operating surgeon 
and his colleagues at the institution 
where the procedure is carried out. 
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Clinical Notes 


























© A case of an isolated superior laryn- 
geal nerve paralysis from a thyroid adeno- 
ma is presented. Superior laryngeal nerve 
lyses should be sought, particularly i in 
preoperative and postoperative exami- 
Of thyroidectomy patients. Symp- 
ms ot achange in vocal strength or pitch 
and aspiration along with the laryngoscop- 


ie findings of a glottis posteriorly rotated 
` toward a bowed vocal cord are diagnostic. 
Surgical trauma to the superior laryngeal 
nerve, though a risk of any thyroidectomy, 
usually can be avoided if one knows its 
possible anatomic variations and meticu- 









h Otolaryngol 1407:117-119, 1981) 


jreoperative vocal cord paralysis is 
-generally considered an indica- 
tion of a malignant neoplasm in thy- 
“roidectomy patients.’? However, in 
several series, 0.7% of these patients 
had a recurrent nerve paralysis sec- 
oe ondary to a benign thyroid lesion." 

An entity that previously has not 
been reported, to our knowledge, is an 
isolated superior laryngeal nerve pa- 
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and Benign Thyroid Disease 


Anita N. Newman, MD, Stephen P. Becker, MD 


ralysis secondary to a benign thyroid 
lesion. A report and discussion cf such 
a case follow. 


REPORT OF A CASE 


A 56-year-old woman was admitted to 
the hospital because of choking on a piece 
of waffle, causing momentary glottic 
obstruction. Two months before admission, 
the patient had an episode of pneumonia 
with subsequent hoarseness. The hoarse- 
ness persisted along with a cough and a 
weak, breathy voice. Her medical history 
was unremarkable. On indirect laryngosco- 
py, the glottis was rotated posteriorly to 
the right, the right vocal cord was flaccid 
and bowed, and there was a glottic air leak 
on phonation. On examination of her neck, 
a firm 3.5-em smooth mass was found in 
the right lobe of the thyroid gland. Results 
of the remainder of the physical examina- 
tion were normal. A technetium thyroid 
scan showed a 3.5-cm cold nodule in the 
superior pole of the right lobe of the thy- 
roid gland. The patient was euthyroid, and 
findings from the remainder of the labora- 
tory tests were normal. The tentative pre- 
operative diagnosis was thyroid carcinoma 
with a right superior laryngeal nerve 
paralysis. At surgery, there was a 3.0-cm 
cyst in the superior aspect of the right lobe 
of the thyroid. The cyst extended superior- 
ly along the lateral aspect of the thyroid 
cartilage to the level of the thyrohyoid 
membrane. Dissection along the superior 
aspect of the cyst and remnant of the 
thyroid gland was kept close to the capsule 
of both structures to preserve the branches 


Superior Laryngeal Nerve Paralysis 


of the superior TERR nerve: The exter- 

nal branch of the right superior laryngeal | 
nerve was identified and overtly stretched 
over the cyst. The internal branch of the 

superior laryngeal nerve lay adjacent to 

the posterosuperior extent of the cystic 

mass. The recurrent nerve was intact 

(Fig 1). 

A right-sided. thyroid lobectomy and 
isthmusectomy were performed. The path- 
ologic. diagnosis was cystic degeneration- 
with hemorrhage into a follicular adenoma. 
By the fifth postoperative day, the 


patient’s voice had returned to normal, and = 


her cough resolved, Findings from: subse- : 
quent indirect laryngoscopy were entirely 
normal. ; 


COMMENT. 


An isolated paralysis of the superior 
laryngeal nerve is a rarity; not often 
referred to in the literature.’ Some. _ 
believe this ‘is because clinically itis- 
often overlooked, 

Symptoms are more severe when. 


both the superior and recurrent nerve 


are damaged. This difficulty in. mak- 
ing the diagnosis is compounded by . 
the confusion in the literature, until. 
recently, over the laryngoscopic pie-- 
ture of the vocal cords. and glottis with 
such a paralysis, as well as the muscle 
innervation of the superior laryngeal 
nerve,?-+-5* 

Aided by surgical dissection and 
electromyography, the anatomy and 
physiology of the superior laryngeal 
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nerve, as well as the signs and symp- 
“toms of its paralysis, have been delin- 
v eated.**«9° The superior laryngeal 
nerve arises from the vagus trunk and 
passes inferiorly in the neck, dividing 
at the level of the superior cornu of 
the hyoid bone into the internal and 
“the external laryngeal nerve.*4s-s9 

The internal branch of the nerve 

passes medially to the hyoid bone, 
: piercing the thyrohyoid membrane to 
¿enter the larynx. It divides into 
-numerous sensory branches to the 
mucosa of the supraglottic larynx. It 
lacks motor fibers.**** The external 
branch passes beneath the sternothy- 
roid muscle to innervate the cricothy- 
roid muscle.**“* This nerve does not 
innervate the interarytenoid muscle 
as formerly thought." Approximate- 
| ly 85% of the time, this nerve lies 
‘medial to the thyroid sheath adjacent 
to the superior thyroid artery and 
vein, which lie within the sheath. 
However; in- the remainder of pa- 
tients, the nerve is actually within the 
thyroid’ sheath, adherent to the 
superior thyroid vessels or curving 
around them. Variations such as this 
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Fig 1.—Relationship between branches of superior laryngeal nerve and thyroid 
gland in normal patient (left) and in patient described here (right). 
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Fig 2.—Comparison. of normal glottis in adduction (left) to glottis. rotated posteriorly 
toward bowed, shortened, right vocal cord (right). Rotated glottis, as seen in this case, is 
result of right-sided superior laryngeal nerve Paralysis. : 


make the superior laryngeal nerve 
particularly susceptible to damage 
during thyroid surgery with ligation 
of the superior thyroid vessels, thus 


necessitating diligence equivalent. to. 


that in preservation of the recurrent 
laryngeal nerve during ligation of the 
inferior thyroid vessels.*> TRA 


Since the internal laryngeal nerve 
provides sensation to the supraglottic 
larynx and the external laryngeal 
nerve innervates the cricothyroid ` 
muscle, unilateral paralysis of the 
superior laryngeal nerve results in 
supraglottic hemianesthesia and uni- 


‘lateral cricothyroid muscle paraly- 
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< speaking 












sis..7*° Unilateral paresis of this 
muscle produces a glottis rotated pos- 
teriorly toward. the paretic. muscle 
with a shortened, flaccid, lowered 
vocal cord on the affected side®7-*° 
(Fig 2). 

Contraction of the cricothyroid 
muscle elevates the anterior part of 
the cricoid toward the thyroid carti- 
lage and lengthens the vocal cord. 
Increased vocal tension, produced by 

‘increasing vocal length, is responsible 
¿ for both vocal range and pitch.*7°-" 


‘The asymmetry in length and tension 


of the two vocal cords on phonation 
“results in a lowered speaking range 
and pitch, which are most notice- 
able in women who find themselves 
in a low, monotonous 
voices? 

-cene In-contrast to the reported “classic” 
n signs and symptoms of superior laryn- 


: : geal nerve paralysis, including postde- 


-= glutition cough, choking, aspiration 

‘pneumonia, a weak monotonous voice, 
and a glottis rotated posteriorly 
‘toward a lowered, wavy, hyperemic, 
fected cord,** the following has 
recently been shown. First, laryngeal 
- hemianesthesia does cause 'postdeglu- 
tition cough, choking, and aspira- 
_tion.** However, these problems are 
not constant or obvious enough to the 
patient always to be mentioned.’ The 
patient must be questioned specifical- 
ly about these problems. Second, rota- 
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tion of the posterior glottis with a 
lowered affected cord does result from 
unilateral cricothyroid paresis.*7'°"' 
Third, it has been shown clearly that 
the affected vocal cord is not wavy, 
corrugated, nor is it always hyper- 
emic.‘*° Finally, the affected vocal 
cord is shortened, flaccid, and the 
voice is low pitched, monotonous, and 
weak.**""! This latter symptom is 
clinically the most obvious and the 
most constant.** When found, the oth- 
er signs and symptoms of superior 
laryngeal nerve paralysis should be 
sought. 

The most common cause of an iso- 
lated superior laryngeal nerve paraly- 
sis is surgical trauma. Other reported 
causes included nonsurgical trauma, 
thyroid carcinoma, metastasis, neuri- 
tis, and idiopathic disease.*°*” 

In the patient described, the benign 
thyroid lesion is believed to be the 
cause of the superior laryngeal nerve 
paralysis diagnosed preoperatively. 
Cases of recurrent nerve paralysis sec- 
ondary to benign disease have been 
explained by several mechanisms. 
Compression of the nerve against the 
trachea or spinal column, stretching 
over a large goiter, inflammation 
spreading from the thyroid gland, eal- 
cification, edema, anemia of the nerve 
trunk, and thrombosis of the perineu- 
ral vasculature all have been postu- 
lated as causative factors.'? 
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In considering the cause in the pres- 


ent case, keep in mind the division of 
the superior laryngeal nerve into two 
branches and that the patient had 
paralysis of both branches with at 
intact recurrent nerve. 

At surgery, the external branch was 
stretched over the large thyroid ade- 
noma. The precise mechanism by 
which stretching a recurrent. nerve. 


produces the immediate temporary _ 


paralysis reported is not known. This, 
patient’ s palsy was temporary, resolv- 
ing after excision of the lesion. With 
respect to the recurrent nerve, reco 

ery occurs in 38% of cases reported 


and is dependent on the duration of — 


the paralysis.’? Interestingly, the rate 
of growth of the lesion also is believed 
to be important. Recurrent nerve 
paralysis is seen only in. cases of rap- 


idly enlarging nodules, as following - 
hemorrhage into a cyst, as was found. 


in this case.” 


The cause of the internal laryngeal 
nerve palsy is more speculative. The 


patient’s symptoms leave no doubt as- 
to its existence. Whether this branch — 
also was stretched as it coursed medial- 


to the adenoma, or whether this lesion - 


compressed the nerve or its vascula- ` 
ture, is unclear. Both nerve ischemia . 


and nerve compression have. been. 
shown experimentally to produce pa- 
resis.” 
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Basal Cell Adenoma 


of the Major Salivary Glands 


Report of a Case With Facial Nerve Encroachment 


Melvin Strauss, MD; Arthur Abt, MD; V. Patrick Mahataphongse, MD; George H. Conner, MD 


è Basal cell adenoma of the parotid 
gland showed histopathologic evidence of 
facial nerve encroachment. A review of the 


"pertinent literature and a discussion of 


current concepts of the histogenesis of 
‘the tumor indicate that a spectrum of 
< benign to malignant forms of this unusual 
“tumor may exist. The sparsely reported 
: association of this tumor and its malignant 

variants to facial nerve pathology is dis- 

cussed, and recommendations for treat- 
:: ment are made. 

(Arch Otolaryngol 107:120-124, 1981) 


einsasser and Klein’ were the 

first to recognize basal cell ade- 
noma (BCA) as an entity separate 
from mixed tumor (pleomorphic ade- 
noma) of the salivary gland. Since 
that study, there have been a series of 
reports of cases in the American liter- 
ature (Table). These have substan- 
tiated this tumor as a distinct entity 
and elucidated its histogenesis and 
the possibility that malignant vari- 
ants exist.” There have, however, 
been no histopathologically docu- 
mented cases of. facial nerve involve- 
ment by. this tumor. 


REPORT OF A CASE 


A 58-year-old man was admitted to The 
Pennsylvania State University, The Milton 
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S. Hershey Medical Center, for diagnosis 
and treatment of a painless mass overlying 
the left angle of the mandible. He had first 
noticed it two years previously. During the 
prior six months, there had been a definite 
increase in its size. The mass was firm, 
mobile, and measured 2 x 2 cm. There was 
normal facial nerve function. No cervical 
adenopathy was present. The preoperative 
diagnosis was a probable benign mixed 
tumor of the parotid gland. 

At the time of surgery, the tumor was 
found deep to and encompassing the cervi- 
cofacial branch of the seventh nerve. The 
superficial lobe was resected, and a speci- 
men of tumor adjacent to the involved 
nerve was submitted for frozen-section 
evaluation. The diagnosis was BCA. An 
attempt was made to dissect the tumor 
from the nerve. This was not possible. 
Therefore, the cervicofacial branch was 
resected with the tumor and the deep lobe 
of the.parotid gland. Frozen-section diag- 
nosis: of the nerve margin showed no 
tumor. A segment of autogenous greater 
auricular nerve was obtained and grafted 
from the proximal cervicofacial trunk to 
the distal nerve stumps. 

Immediately postoperativély, there was 
paralysis of the lower portion of the face on 
the operated on side, with associated drool- 
ing and difficulties chewing. By the fourth 
postoperative month, the perioral function 
began’ to return. The patient has been 
followed up for more than four years with- 
out evidence of recurrent tumor. There is 
mild residual weakness of the upper lip 


‘detectable only on pursing or blowing out 


the cheeks. 
-PATHOLOGIC DESCRIPTION 


The specimen consisted of a 
1.3 x 1 x 0.5-em pink-white firm: tu- 


~ mor mass that was diagnosed as BCA 


on frozen section. A second specimen 


Source, yr 
Schutz," 1926 
Bauer and Bauer,” 1953 
Evans and Cruikshank,? 1970 


Bernacki et al,° 1974 


Min et ai,‘ 1974 


Luna and Mackay,’ 1974 


Thawley et al,° 1974 


Crumpler et ai,” 1976 


Jao et al,° 1976 


Luna and Mackay,’ 1976 
leadington et al," 1977 


Klima et al," 1978 


Garbaccio et al, 1978 


Present case, 1980 
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of the salivary. gland measured 
6 x 5 x 3cm. It. contained a residual 
portion of pink-white firm tumor that 
measured 2x15. 1 em. The tumor 
was. well circumscribed but could not 
be separated from the adjacent sali- 
vary gland tissue. 

On microscopic examination the 
tumor was composed of solid masses 
_ of epithelial cells that were sur- 
rounded by a hyalinized membrane. 
The tumor was partially encapsulated. 
However, in some areas, nests of 

tumor cells protruded through the eap- 
“süle. The uniform cells contained 
“-round-to-oval basophilic nuclei and 













relatively scant cytoplasm. Palisading 
was noted at the periphery of the cell 
nests. Mitotic figures rarely were not- 
ed. In some cell nests, squamous dif- 
ferentiation was observed (Fig 1). In 
a few areas, extracellular hyaline 
material was identified (Fig 2). At the 
periphery of the tumor, solid masses 
of tumor cells were seen surrounding 
nerve. branches. These nests en- 
croached on the nerve and showed 
infiltration of the epineurium (Fig 3). 
In this area of the neoplasm, there 
was no identifiable capsule. However, 
slides cut at multiple levels failed to — 
demonstrate perineural invasion. 


ieported Cases of Basal Cell Adenoma of Major Salivary Gland in American Literature 












Tumor 
Duration Size, CM 
3 yr “Walnut” 
Parotid 7mo 2 
2x2x 23 


1.6 


‘Parotid 






Parotid “ Unknown 2 
‘Parotid 
Parotid 
Parotid an “as 
Parotid 3 yr 3x 2x 2 
Parotid Many 1x1x.5 
j years 
Submandibular 6 wk 2x 2x2 
Parotid 8 yr 2x2x25 
Parotid (9) immediate 1.2-8.0 

oe to 10 yr 

Parotid 1yr 13 x1 
Parotid 1 yr 2.5 


Immediate 2x 15x1 


Parotid Unknown 3 















-Parotid See 1.6 
Parotid 6-8 wk 2x1 
Parotid ras 25 
™ Parotid 2yr 2x2 


*NED indicates no evidence of disease. 
+RT indicates postoperative radiotherapy. 
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Age, yr/Sex Microscopic Diagnosis Treatment Followup. 
18/F Solid, tubular adenoma _—_ Enucieation ne 
oe Tubular adenoma Lacs 
47/... Solid-trabecular basai “No recur- 
cell adenoma (BCA) rence” 
39/F Solid BCA Superficial lobectomy NED, *® 4 yr 
Malignant basalomatous “Malignant 
tumor course” 
45/F Hybrid BCA-adenoid “Tumor removed," RTT NED, 1 yr 
cystic carcinoma 
73/M Solid-trabecular BCA Superficial parotidectomy NED, 1 yr 
64/F Solid-trabecular BCA Superficial parotidectomy NED, 6 yr- 
Hybrid BCA-adenoid Excisional biopsy, total parotidectomy NED, 6 mo 
cystic carcinoma and upper cervical lymph node dis- 
section 
51/ BCA Excision with narrow margin NED, 3 mo 
T1/F BCA Parotidectomy with interruption of facial NED, 4 mo 
nerve, lowest division 
56/M BCA Parotidectomy NED, § yr 
BCA 
BCA 
fin BCA wade Ree 
66/F Solid-trabecular BCA Superficial parotidectomy NED, 1 yr 
79/M Trabecular BCA and Superticial parotidectomy NED, 4 yr 
Warthin's tumor 
71/M Solid trabecular BCA Excision NED, 9 yr 
32/F Solid trabecular BCA Superficial parotidectomy NED, 2 yr 
49-61/... Trabecular, canalicular, Excision NED, 3 mo-18 yr 
basaloid 
50/M BCA Partial parser and lymph node 
biopsy 
61/F BCA Total parsüdeciomy wy 
42/F Trabecular-canalicular Total parotidectomy, facial nerve pre- “Patient re- 
BCA servation : f mained well” 
70/M BCA Superficial parotidectomy, facial nerve 
preservation : A 
61/M BCA Superficial parotidectomy NED, almost 1 
yr 
57/M Carcinoma of basaloid Superficial. parotidectomy, excision of NED, 1% yr 
type small frontal branch of nerve entering. 
tumor, RT 
73/M BCA Superficial parotidectomy, facial nerve NED, 1% yr 
preservation 
53/M BCA Total parotidectomy with excision. oF cir NED, 4 yr 


cumscribed cervicofacial branch of 
facial nerve 


COMMENT 











Basal cell adenoma represents 1% to 
2% of most large series of salivary 
gland tumors.’*" It is seen most fre- 
quently in the minor salivary glands, 
and the upper lip is the most common 
site of occurrence for this tumor.’ 
Among the major salivary glands, . 
there is a clear predilection for parotid. 
gland involvement. To our knowledge, 
there-are only two reported cases of 
submandibular gland tumor è 

In the parotid gland the tumor 
generally well circumscribed, 3 em or 
less in diameter, and located superfi- 
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cially. The history of a mass lesion 
being present is most often of several 
months’ to several years’ duration. 
The tumor may be associated with 
‘local tenderness but is often painless. 
Patients Renerally have been older 
than 50 years at presentation. There is 
no race or gender dominance. 

The tumors are typically round or 
ovoid, smooth surfaced, and encapsu- 


lated. They are moderately firm and, 
on section, consist of uniform pale- 
pink to gray-tan tissue. The tumors 
generally are solid but can have cystic 
spaces, 

The BCA is now considered one of 
the forms of the monomorphic adeno- 
ma. There is, however, some confusion 
since these adenomas, as a whole, are 
an uncommon group of tumors, and 





Seas Sa 


Fig 1.—Basal cell adenoma shows nests of tumor cells with peripheral palisading. One 
focus of squamous differentiation is noted (arrow). Part of capsule is visible at left 
(hematoxylin-eosin, original magnification x 325). 
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Fig 2.—This tumor nest shows prominent foci of extracellular hyaline material (nematox- 


ylin-eosin, original magnification x 520). 
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they have been classified both on the 
basis of cell type and cellular organi- 
zation. The World Health Organiza- 
tion and the Armed Forces Institute 
of Pathology consider tubular (canali- 
cular) and trabecular adenomas as 
separate morphologic types of mono- 
morphic adenoma, while Bernacki et 
al’ consider these as benign variations 
of the BCA." 

The two microscopic features that 
have been considered pathognomonic 
for this tumor are basisquamous 
whorling in globular ends of epithelial 
islands and an intact row of peripher- 
ally palisaded cells.* The tumor has an 
ameloblastoid appearance in areas. It 
also is similar in appearance and his- 
tochemistry to benign dermal append- 
age tumors (eccrine cylindroma and 
tricoepithelioma).'° 

The cell of origin of the BCA is most 
likely the intercalated duct cell. This 
concept of the histogenetic origin is 
based primarily on comparative elec- 
tron microscopy of normal and adeno- 
matous salivary glands.’* Several sim- 
ilarities of cell types and ultrastruc- 
tural components have been detected. 
There have, however, been conflicting 
reports regarding the presence or 
absence of myoepithelial cells in this 
tumor.***' If present in BCA, these 
cells seem to play a limited role. They 
may, however, provide a portion of the 
histogenetic potential of BCA to 
evolve into forms intermediate to 
mixed tumors and adenoid cystic car- 
cinoma or pure forms of these neo- 
plasms. 

Batsakis’* states that BCA “is but 
one histomorphologic expression of a 
varied potential of the progenitor 
cells” (Fig 4). Intermediate forms are 
subclassified and include those mono- 
morphic adenomas that possess histo- 
logic features suggesting an evolution 
to either benign mixed tumor or ade- 
noid cystic carcinoma (hybrid forms). 

The biologic course of the hybrid 
BCA-pleomorphic adenoma does not 
seem different from that of pure pleo- 
morphic adenoma.’ There have been 
no reported cases of recurrence in 
operated on BCA of the parotid. It, 
therefore, seems of little prognostic 
importance to separate the BCA and 
this hybrid variant from pleomorphic 
adenoma. Though there may be a low- 
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er risk for BCA recurrence than pleo- 
morphic adenoma, the difference is 
probably inconsequential if adequate 
resection margins are obtained by 
using lateral lobectomy rather than 
enucleation. 

There have been only two reports of 
cases of hybrid BCA-adenoid cystic 
carcinoma’? (Table). Both of these 
tumors arose in the parotid gland and 
showed zones of benign basalomatous 
tumor with transition areas to typical 
adenoid cystic carcinoma. A scarcity 
of reports of cases and limited follow- 
up prevent prediction of the biologic 
course of this hybrid tumor, though it 
would seem likely that this tumor will 
show malignant potential. 

The distinction between BCA and 
adenoid cystic carcinoma is crucial. 
Adequate sectioning of BCA is impor- 
tant for the exclusion of zones of 
adenoid cystic carcinoma. Though 
having uniform basaloid cells, the ade- 
noid cystic carcinoma does have dis- 
tinct features that readily permit its 
differentiation from BCA. 

Another variant of BCA is a malig- 
nant basaloid form. There are two 
reports of cases involving major sali- 
vary glands’ (Table). One of these 
tumors was described as being partial- 
ly circumscribed and partially infil- 
trating. Both of these tumors showed 
poorly palisaded masses, nests of bas- 
al cells, and frequent mitoses. Elec- 
tron microscopy demonstrated simi- 
larities between BCA and the malig- 
nant basal cell tumor. Because of the 
rarity of this tumor, its biologic 
importance is not clearly defined. 

There have been only limited refer- 


ences to the relationship between 


CA of the parotid gland and the 
facial nerve. There has been no histo- 
pathologie evidence of encroachment 
or invasion of the facial nerve by this 


tumor. 


In most cases the BCA has been 
located superficially, and lateral lobec- 
tomy has been adequate for complete 
removal of tumor and preservation of 
the facial nerve. Min et al‘ described a 
tumor that was present in the deep 
lobe as well as in the tail of the gland. 
“Parotidectomy was done wif remov- 
al of the mass as well as interruption 
of the lowest division of the facial 
nerve.” It is not clear from the report 


Arch Otolaryngol—Vol 107, Feb 1981 








naa Boa Hert Bie Ne aren Bal tle dee 


Fig 3.—Large nerve branch (N) is surrounded by many nests of tumor cells (arrows). 
Some nests exhibit peripheral palisading (hematoxylin-eosin, original magnification 
x 130). 
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Intercaiated Duct Cell With or Without Myoepithelium 


Myoepithelioma 


| Monomorphic “Adenoma” 


Pleomorphic 
Adenoma 
(Mixed Tumor) 





' 
T Membranous 


Adenoma 
Hybrid Forms 


“i 
1. Pleomorphic Adenoma 





2. Adenoid Cystic Carcinoma 


Malignant Basaloid Tumor 


Fig 4.—Interrelationship of monomorphic adenomas and other lesions (adapted from 
Batsakis'*). 
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whether the nerve entered tumor and 
was therefore excised’ segmentally. 









tively, there was. mild: facial: nerve 
paresis amd no evidence of tumor 
recurrence at four months. In the two 
case reports of hybrid BCA-adenoid 
cystic carcinoma, no mention is made 
of the preoperative status of facial 
nerve. function” Bernacki et al’ 
reported in their hybrid case that the 
‘facial nerve was preserved at the time 
of total parotidectomy. 

The single report of a case of malig- 
nant basalomatous tumor of the pa- 
rotid gland described the preoperative 
status of the facial nerve as normal." 
At the time of superficial parotidecto- 
my, a “frontal branch entered tumor 
and was excised with the specimen en 
bloc.” Postoperatively, facial nerve 
¿function was normal. No histologic 
relationship of tumor to nerve was 
“presented, 

With the experience from the case 
reported here, it is demonstrated that 
a histologically benign form of BCA 
has the ability to encroach on the 
facial nerve without actually invading 
the perineural space. This lack of inva- 
siveness certainly would be expected 
in light of its proved benign behavior. 
However, because of its rare but 
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No preoperative status of facial nerve 
function was described. Postopera-— 
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-recognized relationship with adenoid 


cystic carcinoma or the malignant 
basalomatous form, this could produce 
a dilemma when finding tumor adher- 


“ent to the facial nerve trunk or its 


branches. Facial nerve paralysis gen- 
erally is seen only in far-advanced 
cases of malignant tumors of the par- 
otid gland. However, a malignant 
growth can encroach on or invade a 
nerve branch without producing signs 
or symptoms. Therefore, the clini- 
cian’s index of suspicion must be high 
for a tumor with malignant potential 
when finding it intimately adherent 
to the nerve. 

Conley" has listed criteria for pre- 
servation of the facial nerve and 
includes among these benign parotid 
tumors. However, despite a frozen- 
section diagnosis of BCA, it would 
seem appropriate therapy to resect 
facial nerve branches inseparable 
from tumor. This can be justified on 
the basis of a desire to (1) excise 
tumor completely and prevent recur- 
rences, (2) rule out the possibility of 
neural invasion by permitting com- 
plete histopathologic evaluation, and 
(3) accomplish resection with the rela- 
tively low morbidity associated with 
excising segmental branches of the 
facial nerve when coupled with imme- 
diate cable grafting. 
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If the main trunk of the facial nerve 
is involved; a more conservative 
approach is recommended. The pathol- 
ogist’s interpretation of the tumor as 
benign would certainly argue. against 
excising nerve trunk with tumor in 
light of the substantial functional and 
cosmetic impairment that. would rè- 
sult. Microscopic guidance while scalp- 
ing tumor off in an epineurial plane 
would be recommended in this situa- 

tion. Any additional treatment should 

then await analysis of permanent sec- 

tions of the tumor and its perineural 

component. If. tumor fixed to facial 

nerve is interpreted as being a poten- 

tially malignant variant, then appro- 

priate therapy would be a wide-field 

excision of adjacent tissues and fro- 

zen-section guidance in obtaining a 

tumor-free neural margin. 

The overall experience with BCA of 
major salivary glands indicates that it 
is a benign nonrecurring tumor. How- 
ever, sparsely reported malignant 
variants of it exist, and the case 
reported here demonstrates, in addi- 
tion, its ability to infiltrate the epi- 
neurium of the facial nerve. Addition- 
al experience with this tumor and 
recognition of its relationship to the 
facial nerve will be necessary before 
the recommendations made can be 
accepted routinely. 
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Chondrosarcoma of the Nasal Septum 


J. Michael McCoy, DDS, Fred M. S. McConnel, MD 


_...# Chondrosarcoma of the nasal septum 
is arare pathological entity. The histo- 
logic and. roentgenographic features as 
weil as the clinical presentations are di- 
verse. Treatment of choice is a wide sur- 
gical excision, which demands a craniofa- 
cial. approach. We are presenting the sixth 
` reported case and, to our knowledge, the 
-first-one in which this surgical approach 
_ was used. 
(Arch Otolaryngol 107:125-127, 1981) 
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hondrosarcomas arising in the 
head and neck area are relative- 
ly rare. Of the 256 nonepithelial 
lesions described by Fu and Perzin,' 
less than 4% were chondrosarcomas. 
Malignant cartilagenous tumors aris- 
ing from the nasal septum are even 
more rare, with only five cases 
reported at the time of this review.** 
This report represents the sixth such 
case (Table). 


REPORT OF A CASE 


Six weeks before her admission at Emo- 
ry University Hospital, a 59-year-old 
woman saw her local physician because of 
left frontal and maxillary sinusitis. After 
inadequate response to medical treatment, 
a left frontal sinus trephination and a left 
maxillary antrostomy were performed. At 
this time, a 1 x 1.5-cm mass was recog- 
nized on the posterior nasal septum. Biopsy 


Reported Cases of Chondrosarcoma Arising Within Nasal Septum 









Location of : 
Tumor _ Treatment Result* 
Right septum X-radiation 





Left septum 


ee Coyas,* 35/F Left posterior Transnasa! : Recurrence after 39 mo ; 
ie 1965 septum resection} : ` s 
; i Radical antrectomy with 
orbital enucleation 


Right posterior 
septum 








Left posterior Radical surgical remov- 
septum al, chemotherapy at DOD 54 mo 
recurrence 
Left posterior Radical removal with NED. 60 mo 


septum 


*NED indicates no evidence of disease; DOD, died of disease. - 
fPatient was advised to undergo more definitive surgery but declined therapy. 
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Unknown surgery 


craniofacial approach 


specimens disclosed _well-differentiated — 
chondrosarcoma, and the patient. was. 
referred to Emory University for. defini- 
tive treatment. oe 
Physical examination showed a smooth 
symmetrical enlargement of the posterior 
one third of the nasal septum with normal. 
appearing overlying mucosa. An ulcerative: 
mass was noted in the left posterior eth- 
moid region. Results of the remainder’ of 
the physical examination were within 
normal limits, with no decrease of vision: or 
limitation of extraocular motion: Sinus 
x-ray films and anteroposterior and lateral | 
tomograms were interpreted as showing a. 
nasal septal mass extending superior to the 
eribriform plate and. involving the left». 
posterior ethmoid region (Fig 1). Erosion > 
of the medial wall of the left orbit extend- 
ing to the posterior aspect of the orbitals 
was described. Findings from a computer- 
ized tomographic (CT) scan were inter- 
preted as consistent with a mass involving 


















Unknown 


NED 55 mo 


“NED 24 mo 





NED 18 mo, 
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the medial wall of the orbit and extending 
posteriorly to the orbital apex. The septum 
was not believed to be involved. 

On multiple biopsies of the septum, nasal 
cavity, and left maxillary sinus, chondro- 
sarcoma was identified only on the nasal 
septum. With tomograms and the CT sean 
indicating that a tumor mass extended to 
the cribriform plate and the medial wall of 
the orbit, it was decided that a cranial 
transfacial approach was necessary to pro- 
vide adequate surgical resection. The crib- 
riform plate and anterior cranial fossa 
Were explored by an extradural frontal 
craniotomy approach. No tumor invasion 
through the cribriform plate was identi- 
fied. A modified Weber-Ferguson incision 
was used for the transfacial approach. The 
medial wall of the orbit was explored and 
found intact without tumor invasion, and 
the orbital contents were preserved. The 
cribriform plate, left medial orbital wall, 
posterior and anterior ethmoid cells, me- 
dial wall of the antrum, nasal septum, 
turbinates, and a portion of the hard palate 
were resected. 

Frozen sections showed no tumor in the 
margins. The bony defect in the cranial 
fossa was replaced with an iliac bone graft, 
and the mucosal defect was covered with 
split-thickness skin graft. A window was 
constructed at the medial orbital area so 
the cavity and the graft could be managed 
during the postoperative period. A palatal 
defect was left in the hard palate to facili- 
tate cavity inspection and management. A 
palatal obturator is worn by the patient, 
which enables normal speech and swallow- 
ing. The patient’s postoperative course was 
without complications. 


COMMENT 


To our knowledge this is the first 
case of nasal septal chondrosarcoma 





Fig 2.—Highly cellular chondrosarcoma demonstrates its origin 
from relatively normal septal cartilage (hematoxylin-eosin, origi- 


nal magnification x 40). 
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treated with the craniofacial approach 
to gain the widest possible margin on 
the nasal septum. Previous reports 
have illustrated frequent association 
with sinusitis and nasal polyposis. 
Like other tumors involving the nose 
and paranasal sinuses, chondrosarco- 
mas initially can appear to be sinusi- 
tis. Only an alert examiner will identi- 
fy the tumor before its advanced 
stages, when the diagnosis will be 
obvious because of facial distortion, 
orbital signs, and neurological defi- 
cits. 

This case further illustrates that the 
presentation of a mass can alter the 
nasal physiologic structure to a degree 
to cause sinusitis without directly 
involving the ostium of the involved 
sinuses. This tumor involved only the 
nasal septum, but the patient had left 
frontal maxillary sinusitis. No tumor 





Fig 1.~—Anteroposterior tomogram demon- 
strates nasal septal mass involving left 
lateral posterior ethmoid area. 


tion x 630). 





was present on the lateral wall to 
obstruct the nasal frontal duct or the 
ostium of the maxillary sinus, but left 
frontal and maxillary sinusitis were 
the patient’s initial signs. 

Another problem illustrated by this 
case is the difficulty in determining 
the extent of tumor involvement. 
Tomograms have not been an accurate 
tool for determining tumor extent vs 
changes induced by infection in the 
paranasal sinuses. This patient had 
only one reported episode of chronic 
sinusitis of approximately six weeks’ 
duration, but this episode was appar- 
ently sufficient to cause demineraliza- 
tion of the medial wall of the orbit, 
leading to the interpretation of tumor 
invasion of the orbit. The CT scan 
should have better defined the prob- 
lem of changes induced by infection vs 
tumor extent, but in this case the CT 
scan only reinforced the inaccuracies 
of conventional tomography. Only sur- 
gical exploration provided the true 
extent of tumor involvement. 

Malignant cartilage tumors more 
commonly arise in the pelvis, scapula, 
long bone, and bones of the hands and 
feet,’ but chondrosarcomas of the 
head and neck region do occur. These 
primarily arise in the nasal septum, 
maxilla, sphenoid, cribriform plate, 
and nasopharynx." The only variety of 
malignant cartilaginous tumor seen 
more commonly in the head area is the 
relatively rare mesenchymal chondro- 
sarcoma.? 

In the mandible, chondrosarcomas 
may arise from the remnants of Meck- 





Fig 3.—Chondrosarcoma shows multiple binucleated cells and 
large variation in cell size (hematoxylin-eosin, original magnifica- 
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el’s cartilage or from fragments of 
cartilage found in the mental region 
and surrounding the coronoid proc- 
ess.'* Several cases of malignant carti- 
lagenous tumors of the temporoman- 
dibular joint have been reported." 
. < > The biologic and clinical behavior of 
~ these head and neck tumors is differ- 
ent from similar histologic types 
found in other bones. Late detection, 
primarily because of the lack of clini- 
cal signs and symptoms, and the diffi- 
7 culty i in establishing a histologic diag- 
nosis many times result in a poor 
prognosis for these tumors. 
-. The symptoms. are similar to those 
- seen in other patients with benign 
_. tumors of the head and neck regions. 
©. Only by biopsy and tissue diagnosis, 
- oran incidental clinical finding, does 
the clinician discover he is dealing 
~ with a malignant neoplasm. 
Histologic criteria as described by 
‘Lichtenstein and Jaffe’ include high- 
ly cellular neoplastic tissue with many 
plump cells, hyperchromatic nuclei, 
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uninuclear giant cells, irregularity in 
the size of cells and their nuclei, and 
multinucleated cells (Fig 2 and 3). The 
cellular matrix usually demonstrates 
little change. 

The chondrosarcoma was not sepa- 
rated as a separate entity from the 
osteosarcoma until Ewing’ did so in 
1939. Lichtenstein and Jaffe? estab- 
lished histologic criteria that led to 
proper diagnosis of this neoplasm in 
1943. 

The peak incidence for all chondro- 
sarcomas is the sixth decade, but in 
the head and neck they occur earlier, 
with the average patient’s age at 
diagnosis in the early 40s.'* Batsakis’ 
states that men and women are 
affected equally. 

The clinical signs and symptoms 
may be indistinct, with the most com- 
mon symptom being an enlarging 
mass. Headache, blurred vision, prop- 
tosis, swelling, and numbness of the 
face are other prominent com- 
plaints.“ 
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Chondrosarcomas: can appear as — 


osteolytic as well. as . radiopaque 
lesions. Neurological examinations 
sometimes help in determining the 
extent of the lesion. 

Biopsy is the only mean’.for exact 
diagnosis. Multiple biopsy: sites may. 
have to be used, as interpretation of 
the chondrosarcoma specimens is vari- 
able. One should view the ‘histologic 
diagnosis of benign chondroma in a 
head and neck mass with suspicion, 
because chondrosarcomas are almost 
twice as common in this site as chon- 
dromas.* 

Radical removal with an adequate 
tumor-free margin is the most. effec-. 
tive treatment.’ Radiation therapy 
usually is reserved for’ recurrent. 
tumors. Gallagher and Strome* believe ` 
that cryotherapy may hold promise, 
especially in selective cases of recur- 
rence: No results of this type of treat- 
ment have been published. 
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Clinical Memoranda 


Adenoid Cystic Carcinoma of the 
Minor Salivary Glands: 
Long-term Survival 

With Planned Combined Therapy 


e Adenoid cystie carcinomas account 
for approximately 35% of minor sali- 
vary gland tumors.' Furthermore, 58% 
to 71% of all adenoid cystic carcinomas 
arise in the minor glands.** Tradition- 
al treatment has yielded disappoint- 
ing survival figures. While survival is 
respectable at three years, it “drops 
sharply at five years and is disastrous 
at six to eight years.”* Treatment has 
consisted of wide excision. The recur- 
rence rate is exceedingly high. When 
the lesion recurs, it is excised again, if 
possible. If this is not possible, it is 
then irradiated. Irradiation usually 
produces a response but, again, recur- 
rence is expected. The high long-term 
failure rate has led Conley and Ding- 
man* to advocate that the initial oper- 
ative procedure be as large as can be 
devised for the given anatomic loca- 
tion. Even with this approach, Conley 
and Dingman have had no patient who 
has been free of disease or who has 


lived 15 years after treatment. 

In the past few years, many have 
advocated that excision be followed 
routinely by irradiation in a planned, 
combined fashion.** While early fig- 
ures have been encouraging, follow-up 
periods have been short and are decep- 
tive. The M. D. Anderson Hospital, 
Houston, reported that while 50% of 
the lesions treated with excision 
recurred in four years, only one of 
eight lesions treated with planned 
postoperative irradiation recurred in 
four years.’ Longer follow-up periods 
are needed. 

This is a report of a patient treated 
in a combined fashion who had long- 
term survival. 

Report of a Case.—A 50-year-old woman 
had an 18-month history of pain in the left 
lateral part of her tongue opposite the left 
anterior tonsillar pillar. Three months 
before, she had noted a slight swelling in 
this area. She had no other symptoms. 

Her medical history was remarkable. 
Twenty-five years before, in 1955, at the 
age of 25 years, a painful lesion had devel- 
oped in the same location. At that time, she 
was with her husband who was stationed at 


Photomicrograph of biopsy specimen from recurrent lesion showing typical adenoid 
cystic carcinoma (x 30). 
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Lackland AFB, San Antonio, Tex. The 
lesion was locally excised and found to be 
an adenoid cystic carcinoma (confirmed by 
the Armed Forces Institute of Pathology) 
with microscopically positive margins. As 
soon as her tongue had healed, she was 
treated with a full course of external irra- 
diation followed by implants in her tongue. 
She did well for the next 25 years until this 
episode. 

Physical examination results were en- 
tirely normal except for the presence of a 
tender 1.5 x 1.5-cem submucosal mass in 
the left lateral tongue adjacent to the 
anterior tonsillar pillar. A biopsy specimen 
was taken that demonstrated an adenoid 
cystic carcinoma (Figure). Skull and chest 
roentgenograms were normal. 


Comment.—While a single patient 
does not constitute overwhelming 
scientific evidence, this particular 
patient has some clinical importance. 
Because of the poor long-term results 
with adenoid cystic carcinoma, several 
authors in recent years have advo- 


cated routine postoperative irradia-_ 


tion. Long-term follow-up periods, 
however, are lacking. This patient had 
an unusual case of adenoid cystic car- 
cinoma of a minor salivary gland 
treated in a fashion that was atypical 
for the time, but is currently espoused. 
This single encouraging result war- 
rants further investigation of this 
modality of treatment, especially 
since the original excision had positive 
microscopic margins. 

DALE H. Rice, MD 

Veterans Administration 

Wadsworth Medical Center 

Wilshire and Sawtelle boulevards 

Los Angeles, CA 90073 
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Fracture of an Ossified Stylohyoid 
Ligament 


The styloid process of the temporal 
bone varies in length from a long 
bone, reaching almost to the hyoid and 
palpable in the tonsillar fossa, to a 
tiny structure barely visible in the 
dried skull’ and difficult to identify 
roentgenographically.* It is connected 
to ‘the hyoid bone by the stylohyoid 
` ligament, which may be ossified to a 
variable degree. Anatomic variations 
of the styloid bone and stylohyoid 
ligament may present confusing clini- 
cal and roentgenographic pictures. 


Report of a Case.~A 51-year-old woman 
was in good health until she lost control of 
her automobile at low speed and drove it 
into a tree. She was thrown forward by the 
impact and struck the steering wheel with 
her neck. When brought to the emergency 
room, she was in no respiratory distress 
but complained of neck pain and hoarse- 
ness. Lateral neck films were obtained (Fig 
1 and 2) and initially seemed to show a 
fracture of the hyoid bone with soft-tissue 
swelling and airway compromise. I was 
called to see the patient immediately. 

On examination, the patient was uncom- 
fortable but in no acute distress. There was 
no stridor. Her neck was diffusely tender, 
but all landmarks were palpable and intact. 
Indirect laryngoscopy showed the airway 
to be widely patent. The vocal cords were 
mobile, and there were no lacerations or 


Fig 1.~-Fracture of ossified stylohyoid ligament with motion of 
fragments on respiration. Irregularity of fragments suggests true 
fracture rather than separate centers of ossification. Hyoid bone 
is rotated slightly downward posteriorly. Stretcher is visible in 
these views, as patients has not been moved pending roentgen- 
ographic examination of cervical spine. 
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hematomas of the laryngeal mucosa. 

The patient was hospitalized for obser- 
vation and given 100 mg of methylpredni- 
solone sodium succinate (Solu-Medrol) in- 
travenously to prevent tissue swelling. A 
tracheotomy set was placed at her bedside, 
and she was informed that an emergency 
tracheotomy might be necessary in the 
event of tissue swelling and airway com- 
promise. During the next 48 hours, she had 
no respiratory difficulty, and repeated 








Fig 3.—Only left stylohyoid ligament is ossified. 


Fig 2.—Another view of fracture shown in Fig 1. 


examination results were normal. The neck 
pain and general tenderness gradually sub- 
sided; the tenderness could then be local- 
ized to the left side. At the time of her 
discharge from the hospital, there were 
still pain and a grating sensation in the left 
side of the neck on swallowing. An antero- 
posterior view of the neck demonstrated 
that an ossified stylohyoid ligament was 
present in the left side of her neck, 
(Fig 3). 


a... 
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Comment.—The-styléid process and 
the lesser cornu of the hyoid bone 
develop from the cartilage of the sec- 
ond branchial arch. Connecting them 
is the stylohyoid ligament. In some 
mammals if is normal to find an ossi- 
fied chain in place of this ligament’; in 
humans this is an uncommon (but not 
rare) anatomic variant. In one series, 
ossification of the stylohyoid ligament 
was found in 23 of 516 unselected neck 
films‘ in patients as young as 19 years. 
It has been noted in patients as young 
fs 2 years.’ This strongly suggests 
that the cause is not degeneration 
with calcification, but true ossifica- 
tion. 

In the human embryo, the epihyal 
cartilage is resorbed, and its fibrous 
sheath persists as the stylohyoid liga- 
ment. Failure of this step leaves carti- 
lage that may ossify.* Instead of a 
single structure, there may be a chain 

of three or four bony parts, reflecting 
the multiple cartilages of the em- 
bryo.25° The width of the structures, 
length, and the degree of ossification 
_ are highly variable.’ Ossification, 
when it occurs, is usually (but not 
always) bilateral. 

Because it is uncommon, an ossified 
stylohyoid ligament may prove con- 
fusing. Roentgenographically it has 
been. mistaken for a foreign body, * 
with some patients undergoing endos- 
copies because of it. On palpation it 
may mimic a tumor.’ In this case the 
roentgenograms were misread as 
showing a fracture of the hyoid bone. 
Porrath® states that hyoid fractures 
are unusual even in cases of direct 
trauma. This is because of the mobili- 
ty of the bone and its protection by a 
covering of soft tissue. However, he 
believes that hyoid fractures may 
accompany mandibular fractures 
more commonly than is appreciated. 
Papavasiliou and Speas,’ on the other 
hand, argue that hyoid fractures may 
only seem to be unusual because such 
an injury often causes asphyxiation 
before the victim can be examined. 
They observed two patients with 
hyoid fractures, both of whom re- 
quired tracheotomies. In one of these 

“patients the neck appeared normal 
after the injury. However, Porrath® 
states that fracture of the hyoid bone 
does not necessarily indicate laryn- 
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geal damage and that, in the absence 
of other findings, conservative treat- 
ment may be appropriate unless there 
is laceration of the mucosa. 

It is impossible to generalize about 
fractures of an ossified stylohyoid 
ligament, as this has apparently been 
reported only once in the past. In that 
case, the patient complained of a per- 
sistent foreign-body sensation. The 
patient may have sustained the frac- 
ture through muscular action while 
retching on a piece of meat,’ as violent 
muscular contractions have been re- 
ported to cause hyoid fractures.’ 

An elongated styloid process can 
cause vague discomfort in the throat 
or even pain (Eagle’s syndrome). The 
problem in these cases is often elusive 
but can be determined by palpating 
the bone in the tonsillar fossa or by 
roentgenography. The syndrome has 
been treated by transoral excision of 
the tip of the bone, but also by delib- 
erate fracture.*'’ No ill effects have 
been reported in these fractures, and 
it is likely that a fracture of an ossi- 
fied stylohyoid ligament would be 
similarly benign. It does, however, 
serve as an indicator of neck trauma 
and require further investigation. 

Roy S. GoopmMan, MD 
Barstow Medical Center 
29 Barstow Rd 

Great Neck, NY 11021 
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Letters to the Editor 





Preoperative and Postoperative 
Photographic Standards 


To the Editor.-1 read with interest 
the article by Dr Crumley, “Interfas- 
cicular Nerve Repair: Is it Applicable 
in Facial Nerve Injuries?” in the June 
ARCHIVES (106:313-316, 1980). Al- 
though I am in agreement with the 
theory and recommendations made, I 
am disturbed by one part of his repre- 
sentation. His follow-up examination 
at 18 months is represented by an 
off-center, close-up photograph of a 
hirsute gentleman in repose. No other 
photographs were included for delib- 
eration. 

The operation described was per- 
formed solely to improve the patient’s 
control of mimic expression and Dr 
Crumley’s results cannot be assessed 
from one snapshot. At the 1979 Facial 
Nerve Symposium in Nashville, Tenn, 
it was repeatedly emphasized that the 
interfascicular nerve must be evalu- 
ated in its dynamic state. 

A minimum of two photographs 
should be the standard—one with the 
patient in repose and one showing 
maximal mimic muscle contraction. 
Ideally, these poses should be pre- 
sented in the preoperative and post- 
operative states, regardless of the 
extra space they may use. Such a 
standard would provide the reader 
with a more adequate bench mark to 
judge this and other similar articles, 

STEPHEN A. MITCHELL, MD 
Portsmouth, Va 


Resignation 


To the Editor.-The time has come 

when I must retire from the Editorial 

Board of the ARCHIVES. With best 

wishes for success in maintaining the 

customary high standards, I remain, 
Jonn R. Linpsay, MD 
Chicago 


In Reply.—Dr Lindsay, we want to 
give a special acknowledgment to-your 
letter and to say publicly how grateful 
we are for all that you have given to 
the ARCHIVES and to our specialty. Our 
very best. wishes.—Ep. 
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Speech Science Primer: Physiology, Acoustics, 
and Perception of Speech, by Gloria J, Borden and 
Katherine S. Harris, 297 pp, with illus, Baltimore, 
Williams & Wilkins Co, 1980. 


The object of this book is to prepare 


: a comprehensive but elementary book 
-* on speech science that fills the need 
=- fora text that is easy to understand, 


“but successfully integrates the basic 


"material on production, acoustics, and 


perception of speech. 

The book deals with the linkage 
between’ speech, language, and 
thought, and profiles the contribu- 
tions of several pioneers in the field of 
speech science. The authors have 


included a chapter on the evolution of 


language and speech that provides 
provocative postulates of interest. 
There is also a nice review of the 
research tools currently in use in 
speech science laboratories. 

Of greatest interest to otolaryngol- 
» ogists are the three sections that deal 
with acoustics, speech production, and 


speech perception. The authors are 


experts in these areas and have pro- 
vided a succinct and lucid review of 
the concepts that are central to these 
fields. 

The book is available in soft-cover 
and is recommended especially as fun- 
damental background material for 
residents in otolaryngology and for 
practitioners interested in voice, voice 
disorders, and laryngology. 

Byron J. BAILEY, MD 
Galveston, Tex 


Correlative Sectional Anatomy of the Head and 
Neck: A Color Atlas, by J. R. Thompson and A. N. 
Nasso, -445 pp, with illus, $145, St Louis, CV 
Mosby. Co, 1980. 

This book is a sectional atlas and 
contains large color and black-and- 
white photographs. It is divided into 
correlative and noncorrelative parts. 
The first. part is a heroic effort to 
correlate different methods of obtain- 
ing sectional images of the head and 
neck. These sectional images, taken in 
the sagittal and coronal planes, consist 
of multidirectional temographs, com- 
puter tomographs, and frozen whole 
specimens milled to show surfaces 
that. match the plane of section and 
level of the tomographs. Thus, the 
first part is intended as an aid in the 
interpretation of advanced radio- 
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graphic imaging techniques. The aid is 
provided by black-and-white (labeled) 
and color (unlabeled) photographs of 
surfaces from frozen specimens. 

The radiographic “sectioning” and 
the frozen sectional imaging were 
done on identical specimens to max- 
imize the correlation between the 
anatomy and the radiography. This 
self-imposed restriction introduces, as 
the authors point out, a series of com- 
plications and compromises in the 
quality of both the tomographs and 
the photographs; the radiographs of 
these frozen specimens are not as 
clear and detailed as they might be. 
The freezing produces distortions in 
the anatomy, eg, herniation of the 
cerebellum through the foramen mag- 
num. Pathologic material or postmor- 
tem distorted material is included in 
the atlas since the tomography was 
concluded before the milling showed 
the pathologic condition or distortion. 
Thus, using identical specimens for 
anatomy introduces an almost fatal 
flaw in the production philosophy of 
this portion of the book. However, the 
correlation of tomographs with the 
photographs (especially the labeled 
black-and-white photographs) is good. 
The color photographs are superfluous 
and could have been eliminated, 
decreasing the cost of this reasonably 
expensive book. 

The second part of the book consists 
of color photographs of serial surfaces 
through the orbit, ear, and larynx in 
various planes of section. This portion 
of the book is without correlative 
radiographic material. The photo- 
graphs in this portion are much higher 
in magnification, making better use 
of the color photography and often 
showing amazing detail. However, the 
authors have chosen to present this 
material in 1- to 2-mm steps—steps 
that are often too large to allow the 
detail to be traced from one photo- 
graph to the next. So instead of allow- 
ing three-dimensional reconstruction 
of the detailed anatomy, these photo- 
graphs represent occasional “snap- 
shots” of the anatomical structures. 
Thus, the purpose of having this high 
resolution technique is, in part, 
defeated. However, individual photo- 
graphs often demonstrate beautifully 


. 


individual anatomic features of these 
areas. 

In. summary, this isan atlas of serial 
sectional anatomy in several planes of 
section and several magnifications in 
two parts. Both parts of this book are, 
flawed either by the quality of the 
photographs (part 1) or by the quanti- 
ty (part 2). However, each part is not 
without value. The first part allows 
good correlation of anatomical struc- 
tures with their tomographic counter- 
parts, and the second part shows some - 
details of sectional anatomy with clar- 
ity. 

RUSSELL SNYDER, PHD 
San Francisco 


Atlas of the Histopathology of Ear Tumours, by. 
P. G. Gerlings, 165 pp, 216 illus, $79.50, Baltimore, 
University Park Press, 1979. 

Professor Gerlings has collected 
examples of the most common benign 
and malignant tumors of the ear and 
temporal bone from the many cases 
seen at the Universities of Amster- 
dam and Utrecht, the Netherlands, 
during 50 years. The book begins with 
a brief pictorial review of the micro- 
anatomy of the temporal bone by way 
of a series of normal vertical and 
horizontal temporal bone sections. 
This is followed by chapters on tumors 
of the external ear, the middle and 
inner ears, and the internal auditory 
canal. There is.also a useful chapter‘on 
tumor-like lesions such as keratoacan- 
thoma, histiocytosis X, neurosarcoido- 
sis, and Wegener’s granulomatosis. 

An atlas is rightly, judged by the 
quality of its illustrations, and an. 
atlas of the ear is inevitably judged by ` 
comparison with Harold Schuknecht’s 
standard-setting Pathology of the Ear. 
Although the color illustrations in this 
book are good, there is considerable 
variation in contrast and clarity in the 
black and white pictures, and several 
are clearly out of focus: Few of the 216 
illustrations are annotated, which will 
be most unhelpful to those unfamiliar 


‘with the pathologic appearance of the 


temporal. bone. ‘Nevertheless, the 
many microphotographs will make 
this book of reference. value to otopa- 
thologists. 
Avrim R. Even, MD 
Galveston, Tex 
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Barbara Hutchinson, Marvin L. Hanson, and 
Merlin J. Mecham, 387 pp, with illus, $18.95, 
Baltimore, Williams & Wilkins Co, 1979. 

The authors’ stated motivation for 
undertaking a task of this magnitude 
was to fill a void, eg, the need for a 
textbook suitable for a graduate-level 
course in diagnostics in speech pathol- 
ogy. Unfortunately, they have only 
partially succeeded. 

The book starts well with a thor- 
ough and much-needed discussion of 
‘Interviewing skills, so critical to the 
diagnostic process, yet so often over- 
looked in the training of speech- 
language pathologists. I was also 
pleased to see inclusion of a thorough 
review of tests from allied areas with 
which the speech-language patholo- 
gist should have familiarity, as well as 
a good chapter on auditory compre- 
hension. 

After the thoroughness of the first 
four chapters, the weakness of the 
chapter dealing with oral peripheral 
examination is especially disappoint- 
ing in view of its importance and the 
limited experience students generally 
receive in this area in their academic 
programs. The chapter on articulation 
disorders is weak and outdated, with 
glaring omissions of important recent 
works such as those by Ingram (Pho- 
nological Disability in Children, Lon- 
don, Edward Arnold Ltd, 1976) and 
Weiner (Phonological Process Analy- 
sis, Baltimore, University Park Press, 
1979). Similarly, the chapter on lan- 
guage is barely adequate and fails to 
recognize, in text or references, the 
extensiveness of recent literature in 
this area. 

It is most diseoncerting to find a 
book written in 1979 in which the 
bibliography for the chapter on stut- 
tering consists of nine references, the 
most recent of which is:from 1974. 
Also, it is disturbing to find state- 
ments referenced in 1965 about vocal 
rehabilitation that are of questionable 
validity and clearly do not recognize 
the advances in surgical procedures of 
the past 14 years. It is unfortunate 
that informal assessment of language 
in these. authors’ views. is limited to 
the gathering of case history material 
and “an overall impression of the 
major difficulties.” For this reader, it 
is-most upsetting to: find a chapter on 
voice disorders that contains state- 
merits such as: “Women placed in posi- 
tions of authority and men with natu- 
rally high-pitched. voices often lower 
the voice to convey an impression of 
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Diagnostic Handbook: of Speech Pathology, by 


: power”; or (speaking of the continued- 


use of “child-like voice through adoles- 
cence”), “Often the mother is more 
dominant than the father, or in other 
instances, the father is primarily a 
source of punishment for the child.” 

It is problematic that numerous ref- 
erences are made to The Oral-Nasal 
Acoustic Ratio (TONAR) instrument 
for measurement of nasality with no 
indication of the disturbing questions 
that have been raised about the valid- 
ity of that instrument (Cleft Palate J 
1979;16:158-163). Despite disclaimers 
of causative relationships, the inclu- 
sion of a full chapter on oral myofune- 
tional disorders (equal or exceeding in 
length those on cerebral palsy and 
other neurogenic dysarthrias, stutter- 
ing, aphasia, or oral-peripheral and 
motor examinations) lends a credence 
to that problem that clearly is not 
substantiated by research. 

In summary, it seems to me that the 
area of diagnostics in any field 
demands knowledge of the most cur- 
rent and complete information avail- 
able and should clearly specify conjec- 
ture and theory as compared with data- 
based knowledege. This book does not 
live up to either of these criteria. The 
first few chapters that deal with the 
diagnostic process in general terms are 
the best. The chapters on specific dis- 
abilities leave much to be desired in a 
graduate-level text. 

JANINA CASPER, MS 
Syracuse, NY 


Hearing Loss, ed 2, by Joseph Sataloff, Robert 
Thayer Sataloff, and Lawrence A. Vassallo, 425 
pp, with illus, Philadelphia, JB Lippincott Co, 
1980. 

There are several important 
changes in this updated version of 
Joseph Sataloff’s 1966 first edition. 
Two joint authors are now included— 
Lawrence Vassallo, an audiologist 
and previous contributor, and Robert 
Thayer Sataloff, currently a senior 
resident in otolaryngology at the Uni- 
versity of Michigan, and: acknowl- 
edged by Joseph Sataloff as the pri- 
mary author of the revision. 

The book is directed to primary care 
physicians and physicians involved in 
occupational deafness and hearing 
conservation. It is admitted by the 
authors to be no textbook of anatomy, 
pathology, or treatment of ear dis- 
ease. Some chapters are concerning 
the diagnostic criteria of hearing 
losses, which are divided into conduc- 
tive, sensory, neural, sensorineural, 
mixed, functional, and central causes. 


Other chapters emphasize audiometric 
testing and findings. Although the 
chapters are somewhat numerous and 
overlapping; the tables, lists, and 
audiometric: illustrations are thor- 
ough. The emphasis on the elssifica- 
tion of sensorineural losses seems 
unnecessary in view of the proposed 
audience, and the chapters outlining 
the visible causes of conductive hear- 
ing loss lack critical illustrations, The 
material on occupational deafness is 
excellent’ and reflects. the senior 
author’s knowledge in this field; this is 
a concluding chapter and seems to 
underscore the import of this work. In 
summary, the book contains: a wealth 
of information concerning hearing 
disorders but may be too complex for 
its intended readers—those primary 
care physicians who may perform 
screening audiometry and essentially 
unskilled otologic examinations. It 
should be of the most interest to those 
nonotologie physicians exposed to pa- 
tients with deafness who wish to 
expand their education in the cause, 
diagnosis, and testing of hearing 
loss. 

LAWRENCE W. Travis, MD 

New Orleans 


Otorhinolaryngology: A Medical Outline Series, 
ed 2, by Stanley N. Farb, 325 pp, with illus, $15, 
Garden City, NY, Medical Examination Publish- 
ing Co Inc, 1980. 

This outline presents a well-orga- 
nized, reasonably complete review of 
otorhinolaryngology. Subject material 
is current for such a general review. 
In most cases, the author deals ade- 
quately with what, at times, are com- 
plicated concepts. The majority of 
illustrations are well done. The index 
is complete, and the bibliography con- 
tains many classic references. A self- 
examination section should prove val- 
uable. 

Unfortunately, the quality of the 
outline is not uniform. Some areas are 
simplistic, even for a summary. Omis- 
sions and misinformation present 
dangers for the unguided, eg, many 
consider the examination with a “met- 
al tongue blade” of a child suspected 
of having acute epiglottitis very dan- 
gerous. . 

This outline should serve medical 
students well, if appropriate guidance 
is available. The resident or practi- 
tioner facing board examination could 
find it a useful, although superficial, 


‘review. 


-DAVID O. MERIFIELD, MD 
Tulsa, Okla 
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treatment of Reye’s syndrome will be 
© the subject of a National Institutes of 
Health (NIH) Consensus Develop- 
“ment: Conference to be .conducted 
‘March 2-4, 1981, in Masur Auditorium, 
in the NIH Clinical Center (Bldg 10), 
Bethesda, Md. 
After two days of presentations and 


discussion, a consensus statement will 
be developed and read publicly on the 
< morning of March 4. The statement 


will encompass both the scientific 
issues and the concerns of families. 
For more information, contact Dr 
Joseph S.. Drage, Chief, Develop- 
mental Neurology Branch, NDP, Na- 


_ > tional Institute of Neurological Dis- 
"eases, Communicative Disorders, and 


Stroke, Room 816, Federal Building, 
7550 Wisconsin Ave, Bethesda, MD 
20205; or call (801) 496-6701. 


Program.—The Cancer Screening 
and Detection Program for Nurses 
will initiate one-week modules for 
training nurses in cancer screening 
and early detection techniques. Of 
interest to otorhinolaryngology and 
head. and neck nurses will be the 
“Head and. Neck Cancer. Screening 
Module.” This particular module con- 
sists of approximately 40 hours and 
will enable the nurse participant to 
gain am in-depth understanding and 
< knowledge of cancers of the head and 
neck, The nurse participant will rotate 
through various head and neck clinics 
for clinical practice of the theoretical 


material that is taught. 


-A certificate of completion will be 
“issued to each participant, and partic- 
ipants are-eligible for CEU points. 

Arrangements fer and cost of room 
and board are the responsibility of the 
participant. 

For more information, write to Jan 
Cornelius Gray, RN, Instructor, Can- 
cer Sereening and Detection Program 
for Nurses, Division of Cancer Pre- 
vention, 6723 Bertner Prudential Bldg 
No. 855, Houston, TX 77030; or call 
(718) 792-3427 or 3428. 
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Announcement. ~The diagnosis and - 


Retirement.—Dr Donald B. Tower, © 


National Institute of Neurological 
Diseases, Communicative Disorders, 
and Stroke (NINCDS) director since 
1974, will retire Feb 1, 1981. 

On his retirement, Dr Tower will 
end a 28-year career with the 
NINCDS. He entered the Publie 
Health Service in 1953 as chief of the 
NINCDS Section on Neurochemistry. 
In 1963, he became chief of the Labo- 
ratory of Neurochemistry, a position 
he held until his appointment as insti- 
tute director. 

A search committee, appointed by 
National Institutes of Health Director 
Donald Fredrickson and headed by 
Deputy Director Thomas Malone, will 
begin at once seeking candidates for 
the NINCDS directorship. 


Head and Neck Plastic Surgeons Elect 
National Officers for 1980-1981.—Sid- 
ney S. Feuerstein, MD, New York, 
was recently installed as president of 
the American Academy of Facial Plas- 
tic and Reconstructive Surgery. He 
succeeds Jerome A. Hilger, MD, St 
Paul, and will serve a one-year term. 

Charles J. Krause, MD, Ann Arbor, 
Mich, former midwestern vice-presi- 
dent of the academy, was chosen pres- 
ident-elect, to take office at the close 
of the annual business meeting in 
September 1981. 

Drs Feuerstein and Krause head a 
slate of officers elected by the acade- 
my during a meeting in California of 
more than 600 head and neck plastic 
surgeons from the United States and 
abroad to discuss advances in esthetic 
and reconstructive surgery. 

Dr Feuerstein, a well-known sur- 
geon and educator in his medical spe- 
cialty, is a full attending surgeon in 
otolaryngology and rhinoplastie sur- 
gery at New York’s Mount Sinai Hos- 
pital. Dr Krause is professor and 
chairman of the Department of Oto- 
rhinolaryngology at the University of 
Michigan. 

E. Gaylon McCollough, MD, Bir- 
mingham, Ala, was reelected secre- 


tary to the academy, and Robert L., 
Simons, MD, N Miami Beach, Fla, was” 
reelected treasurer. 

Elected as regional vice-presidents 
are: southern—Robert W. Cantrell, 
MD, Charlottesville, Va; midwestern— 
Robert. H. Mathog, MD, Detroit; and 
western—F. Mark Rafaty, MD, Palo 
Alto, Calif. Reelected as regional vice- 
presidents are: eastern—Howard W. 
Smith, MD, New Haven, Conn; and 
Canadian—T. D. R. Briant, MD, To- 
ronto. 

Trent W. Smith, MD, Columbus, 
Ohio, a former president of the acade- 
my, was elected an at-large member 
of the board of directors. 

The American Academy of Facial 
Plastic and Reconstructive Surgery is 
an international medical society of 
more than 1,700 otolaryngologists and 
other regional specialists who practice 
plastic surgery of the head and neck. 
It is dedicated to stimulation of study, 
research, and advancement in the 
field of plastic and reconstructive sur- 
gery and all related basic sciences. 


Traineeship.~The Otolaryngie Pa- 
thology Traineeship Program was 
established by the American Academy 
of Otolaryngology and. Armed Forces 
Institute of Pathology to present a 
comprehensive review of otolaryngic 
pathology for the research- or educa- 


tor-minded physician. Ideally, a train- .. 


ee is expected to spend three months 
at the Armed Forces Institute of 
Pathology in Washington, DC, whose 
sessions begin on the first of January, 
April, July, and October. “However, 
shorter periods. of. study may be 
arranged. There is no charge for the 
traineeship, but the individual must 
furnish his own maintainance. 

The traineeship emphasizes pathol- 
ogy of the héad and neck area, partic- 
ularly with a clinicopathological corre- 
lation. Embryology, histology, and 
electron microscopy also are presented 
as they relate to the pathology of the 
anatomical area. Didactic lectures and 
individual study of clinicopathological 
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material available at the institute are 


used. Research is encouraged. 

Those interested, please write to or 
contact the Associate Director for 
Continuing Education, Armed Forces 
Institute of Pathology, Washington, 
DC 20306. 


New Officers:.—-The new officers for 
the American Rhinologic Society for 
1980-1981 are as follows: president, 
Lewis F. Morrison, MD, Indiana; pres- 
ident-elect, Eugene B. Kern, MD, Min- 
“nesota; first vice-president, Carlos. G. 
Benavides, MD, Connecticut; second 
vice-president, Leon Neiman, MD, 
Ohio; secretary-treasurer, Pat A. Ba- 
relli, MD, Missouri. 


Course.—There will be a course in 
basic rhinomanometry for physicians 
and technicians on April 24-25, 1981, 
at the Raphael Hotel, Chicago. The 
course will include lectures, demon- 
strations, and workshops. The total 
continuing medical education credit is 
16 hours. For more information, write 
American Rhinologic Society, Dr Pat 

. Barelli, Secretary, 2929 Baltimore, 
Suite 105, Kansas City, MO 64108. 


.. Symposium.—First International 

“Symposium on Minimal Invasive Can- 
cer, organized by the University Clinic 
of Obstetrics and Gynecology, Graz, 
will be conducted in Graz, Kongrep- 
haus, Austria, July 1-4, 1981. 

The main topics will be cervix, vul- 
va, endometrium, breast, esophagus, 
stomach, large intestine, lung, thy- 
roid, urinary bladder, prostate, larynx, 
oral cavity, skin, and other organs. 

The congress language will be 
English. The president is. Prof E. 
Burghardt, MD, and the secretary- 
general is E. Holzer, MD: 

For further information, write In- 
terconvention, PO Box 105, A-1014 
Bienna, Austria; or call (0222) 57 62 
88. 


Workshop.—There will be a work-. 


shop on soft-tissue surgery on April 
1-4, 1981, at the University of Michi- 
gan, Ann Arbor, The course director is 

‘Shan Baker, MD. This intensive work- 
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-shop will emphasize the basie princi- 


ples and concepts in soft-tissue sur- 
gery and their use in a clinical situa- 
tion. Attendance will be limited. 

For further information, contact 
Shan Baker, MD, Department of Oto- 
laryngology and Head and Neck Sur- 
gery, University of Michigan, Ann 
Arbor, MI 48109; or call (303) 764- 
5152. 


Symposium.—The University of Cali- 
fornia, San Francisco, presents a sym- 
posium on “Facial Contouring: An 
Interdisciplinary Symposium in Fa- 
cial Plastie Surgery,” April 8-11, 1981, 
at the Stanford Court in San Francis- 
co. 

This course will focus on current 
trends and techniques of facial con- 
touring. It is designed for the surgeon 
who currently has an active recon- 
structive and facial plastic surgery 
practice. The internationally known 
guest faculty will include Jack Ander- 
son, M. Eugene Tardy, and Richard C. 
Webster. Cadaver dissections will be 
offered to a limited number of course 
participants. 

This course is presented by the 
Department. of Otolaryngology, the 
Division of Facial Plastic Surgery, 
and Extended Programs in Medical 
Education, University of California 
School of Medicine, San Francisco, 
Roger L. Crumley and Larry D. 
Schoenrock will be the program chair- 
men. 

For further information, please 
write Extended Programs in Medical 
Education, University of California, 
Room 569-U, San Francisco, CA 94143; 
or call (415) 666-4251. 


Symposium.—The First Biennial 
Palm Beach Aesthetic Surgery Sym- 
posium will be held April 16-19, 1981, 
in Palm Beach, Fla. The course direc- 
tor is Douglas D. Dedo, MD. This 
symposium is designed for both the 
novice and the experienced aesthetic 
surgeon who desires not only to 
review basic anatomy as it pertains to 
cosmetic surgery, but also to learn the 
latest techniques for eye area surgery 


and sculpturing of the neck in cervical 
facial rhytidectomy. 

For more information, contact Dou- 
glas D. Dedo, MD, 1515 N Flagler Dr, 
West Palm Beach, FL 33401; or call 
(805) 659-2266. 


Meeting.—The Hearing Conserva- 
tion Associations fifth annual confer- 
ence in conjunction with SUNY 
Upstate Medical Center will be con- 
ducted Feb 27-28, 1981, at the Twin 
Bridges Marriott in Washington, DC. 
For further information, contact 
Richard. L. Stepkin, Program. Chair- 
man, 1981 at ENVIROMED Corpora- 
tion, 1910 Route 70 E, Cherry Hill, NJ 
08003; or call (609) 424-5896. 


Meeting.-The annual meeting of 
the Canadian Otolaryngological Soci- 
ety will be held in London, Ontario, 
June 15-17, 1981. 

Any inquiries may be sent to Dr 
William Crysdale, c/o Hospital for 
Sick Children, 555 University Ave, 
Toronto, Ontario. 


Board of Directors.-As of May 5, 
1980, the Sociedad Mexicana de Oto- 
rrinolaringologia has had a new board 
of directors. They are Jose Smoler- 
Berkovsky, MD, president; Antonio 
Soda-Merhy, MD, vice-president; Ga- 
briel Gutierrez-Bringas, MD, secre- 
tary; and Rafael Garcia-Palmer, MD, 
treasurer. 

The next national meeting will take 
place in Oaxaca, Mexico, May 1-5, 
1981. 


Course.—A postgraduate course in- 
Basic Neuroradiology and Radiology 
of the Orbit, Head, Neck, and Spine 
will be conducted May 9-13, 1981, at 
the Essex House in New York City. 
There are three consecutive sections: 
a combined course May 9-13, Head and 
Neck Radiology May 9-10, and Neuro- 
radiology May 11-13. For further 
information, write Dr Sadek K. Hilal, 
Director of Neuroradiology, Neurora- 
diologieal Institute, Box 63, 710 W 
168th St, New York, NY 10032; or call 
(212) 694-2265. 
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Great noses 
deserve 


Afrin 
the longest- 


lasting nasal 
decongestant 


rapid onset of action... 
b.i.d. dosage 
for 24-hour relief 


Afrin delivers up to 24-hour relief of 
nasal/sinus congestion due to colds, 
allergies, and sinusitis; and of 
eustachian tube blockage. Available in 
nasal spray, menthol nasal spray, 

nose drops, and pediatric nose drops. 


Recommend Afrin... 
the longest-lasting 
nasal decongestant 


COPYRIGHT © 980, SCHERING CORPORATION, ALL RIGHTS RESERVED SLS-S6B 
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PATHFINDER II 






Ineroducing 


Comprehensive Non-Invasive Evaluation 
of Nervous System Function 


Nicolet Biomedical. 
the leader.in clinical 
evoked response and 
electrophysiological 
recording, offers a Visual Somatosensory Auditory EEGM 


complete line of Evoked and Spinal Cord Brainstem Comp: 
instrumentation for your Potentials Potentials Response Spectr 


clinical needs. 


Excellence 
and 
Innovation 





Nicolet continues to 
maintain the standard of 
excellence with the 
Nicolet CA-1000 and the 
MED-80. 


Pathfinder H, the 
latest Nicolet innovation, 
retains ease of operation 
while opening new ibaa, 
dimensions of capability 
and flexibility. 














Please call Dr. Nolan 
N. Lewis collect for 
complete details regarding 
Nicolet Instruments. 


WORLD HEADQUARTERS 
5225 Verona Road 






Pathfinder I.” 


TRAT amare NICOLET 
Madison, Wisconsin BIOMEDICAL 
Telephone: (608) 271-3333 INSTRUMENTS 





Twx: 910-2862711 A NICOLET INSTRUMENT DIVISION 








World-wide Sales & Service 


FRANCE ENGLAND CANADA SWEDEN JAPAN MEXICO NETHERLANDS 
» Warwick 


sauga Akersbergar Osaka Mexico D.F. Hoevelaken 
625-8302. Tel. 0764-635-00-- Tel..06/305-2150 Tel. 905/543-0412 Tel. 31/34/9536214 
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* + BRIEF SUMMARY 
INDICATIONS ANg USAG 


famine- -analgesic 


Each tablet contains phenylephrine hydrochloride, 40 mg, 
chlorpheniramine maleate, 


When you prescribe an 
U.R.I., that’s a signal to 


tablet every eight hours 
elieves congestion, rhinitis 


Singlet for the relief of 
ptoms. 


DOW PHARMACEUTICALS Artists rendition of inflamed 
T Dow Che ical Company 


i and infected nasopharynx 
Indianapolis, IN 68 USA a : as viewed through a 
nasopharyngeal mirror. 




















Blom-Singer™ Voice Prosthesis . 
_Blom-Singer™ Dummy Voice Prosthesis 


« The Blom-Singer™ Voice 
= Prosthesis is inserted into a 
surgically created tracheo- 
esophageal fistula, to 
restore voice to the post 
laryngectomy patient. 





The Blom-Singer™ Dummy 
Voice Prosthesis prevents 
tracheal soiling and maintains 
-fistula patency when used as 
a plug in situations where a 
functioning valved unit is not 
immediately available. It is 
radio-opaque, enabling x-ray 
confirmation of a proper fit. 


VOICE PROSTHESES AND DUMMY PROSTHESES ARE: 
Easy to clean 
Easy to sterilize —boiling water or steam autoclave 


: Completely inert — medical grade silicone 
Packaged individually in a handy see-through, 
pocket sized, plastic case 
Available in seven different lengths 
(stated in cm): 2.2, 2.6, 3.0, 3.3, 3.6, 4.0, and 4.3 
SPECIAL DOUBLE FACED TAPE 
J IS AVAILABLE IN 1⁄2 x 108 INCH ROLLS 
a TO ANCHOR PROSTHESIS TO SKIN 
er a a E 
indianapolis, Indiana Hammond, IN 46323 
(219) 989-9150 
TELEX 27-6107 





Sometimes 
he treatment 
feels worse than 
the symptoms. 


The world’s most painful headache relief—trepanning. Resem- 
bling a primitive carpenter's tool, this cylindrical saw was used to 
treat mental disorders and severe headaches. The physician sim- 
ply removed a section of bone from the luckless patient's un- 
anesthetized skull. It was hoped that the evil spirit inside the skull 
would then choose to escape through the freshly constructed 
opening. The only relief is that this 10,000-year-old practice was 
finally abandoned in the Nineteenth Century! (Instrument from 
the private collection of C. Keith Wilbur, M.D.) 











The best cold relief is _ 
the Rind your patients cant feel! 


Many of today’s major antihistamine/decongestants are effective in relieving symptoms of 
colds. Unfortunately, however, they may also add some unpleasant symptoms of their own. 








Amon 
only 
combines 


two chemical classes, as well as l 
two decongestants, for maximum 
relief and minimum side effects. 






A Class 1 (ethano 
~ long-lasting a 
activity—phen 


And a unique tablet designed for easy titrating 


and hours of sustained pr z After the outer layer 
relief. Naldecon’s ex- rapidly dissolves for 
clusive tablet design prompt effectiveness, 
permits sustained the slow-release inner 
action relief—even in core provides addi- 
half-tablet dosage! tional hours of relief. 


~Naldecon’ 


antihistamine/decongestiant 
Relief, with less chance of feeling the medication. 


NALDECON® antihistamine/decongestant 


Tablets, Syrup, Pediatric Drops 
and Pediatric Syrup 


FOR ORAL USE ONLY 
For complete information consult Official Package Circular 


CONTRAINDICATIONS: Patients with severe hypertension, severe cor 
onary artery disease, patients on MAO inhibitor therapy: patients with 
harrow angie glaucoma. urinary retention, peptic ulcer and during an 
asthmatic attack. Also contraindicated in patients with hypersensi- 

tivity or idiosyncrasy to sympathomimetic amines or antihistamines. 
WARNINGS: Sympathomimetic amines should be used judiciously 
and sparingly in patients with hypertension, diabetes mellitus, ischemic 
heart disease, increased intraocular pressure, hyperthyroidism or 
prostatic hypertrophy. See, however, CONTRAINDICATIONS. Sympath- 
mimetics may produce central nervous system stimulation with con- 

yulsions or cardiovascular collapse with pao hypotension 
Antihistamines may impair mental and physical abilities required 
for the performance of potentially hazardous tasks, such as driving 
„a vehicle: or operating Machinery, and may impair mental alertness 
ine and phenyltoloxamine have an atropine 








like action and should be used with caution in patients with in- 
creased intraocular pressure, cardiovascular disease, hypertension 
or in patients with a history of bronchial asthma. See, however, 
CONTRAINDICATIONS. 

Do not exceed recommended dosage 


PRECAUTIONS: Patients with diabetes, hypertension, cardiovascular 
disease and hyperreactivity to ephedrine. The antihistaminics may 
Cause drowsiness and ambulatory pares who operate machinery or 
motor vehicles should be cautioned accordingly. 


DRUG INTERACTIONS: MAO inhibitors and beta adrenergic blockers 
increase the effect of sympathomimetics. Sympathomimetics may fe- 
duce the antihypertensive effects of methyldopa, mecamylamine, reset 
pine and veratrum alkaloids. Concomitant use of antihistamines with 
alcohol. tricyclic antidepressants, barbiturates and other CNS depres- 
sants may have an addictive effect. 


PREGNANCY CATEGORY C: Animal reproduction studies have nat 
been conducted with Naidecon. It is also not known whether Naidecan 
can cause fetal harm when administered to a pregnant woman or can 
effect reproductive capacity Naidecon shouid be given to a pregnant 
woman only if clearly needed. 













ig major national brands, 
IdeCOM antinistaminedecongestant 
two antihistamines from 


little or no CNS 
n. 











given to nursing mothers due to the higher than usual risk of 
sympathomimetic amines in infants. 
ADVERSE REACTIONS: Hyperreactive individuals may display ephe: 
Tine-like reactions Such as tachycardia, palpitations. headache, di 
ness oF nausea. Patients sensitive to antihistamines may experien 
mild sedation: Sympathomimetics have been associated with certain 
untoward seactions including restlessness. tremor, weakness, pal 
respiratory difficulty. dysuria, insomnia, hallucinations, convulsion 
CNS depression, arrhythmias and cardiovascular collapse with hy 
tension. Possible side effects of antihistamines are drowsiness, Te: 
lessness, dizziness, weakness, ay mouth, anorexia, nausea, vomiting. 
headache, nervousness, blurring of vision, polyuria, heartburn, dysurt 
and, very rarely, dermatitis. ; 
HOW SUPPLIED: NDC 0015-5600 —Naldecon Tablets: NOC 001 
5601 — Naldecon Syup, NDC 0015-5615 — Naldecon Pediatric Drop: 
NDC 0015-5616 — Naidecan Pediatric Syrup k 
For information on package sizes available, refer to the current ari 
schedule. 
NALDECON — (1) 7/3/80 A 
ERE maa! ©1981 BRISTOL LABORATORIES 
| BRISTOL™ Div of Bristol-Myers Company 


| Syracuse, New York 13207 





Fellowship Head and Neck Surgery 


One year fellowship is being offered by the University 
of lowa, Department of Otolaryngology and Mazxillo- 
facial Surgery, division of Head and Neck Surgery. 
Fellowship consists of active involvement in the 
management of all aspects of oncologic, plastic and 
reconstructive surgery of the head and neck. Teaching 
and research are also required. Must be able to obtain 
“an lowa medical license. 


Contact: 


William R. Panje, M.D. 
Department of Otolaryngology 
and Maxillofacial Surgery 

University of lowa 
lowa City, lowa 52240 
(319) 356-2166 


The University of lowa is an Equal Opportunity/Affirmative Action 
employer. 


UCLA Extension 


The Department of Continuing 
Education in Health Sciences, 
UCLA Extension and the Division 
of Head and Neck Surgery, UCLA 
School of Medicine, present the 


June 13-17, 1981 at UCLA 


This five-day program offers a comprehensive 
review of the management of head and neck 
cancer from a multidisciplinary viewpoint. 
The format includes a series of didactic 
lectures and films by the UCLA and guest 
faculty. A series of operations will be 
performed on cadavers by the participants 
under faculty supervision. Guest lecturer will 
be Charles W. Cummings, MD, University of 
Washington. The course director is Thomas 
C. Calcaterra, MD. 


For information, write Health Sciences, UCLA 
Extension, Dept. AO, 10995 Le Conte Ave., 
Los Angeles, CA 90024, or call program 
representative Sheryl Crowley at (213) 
825-8154. 


THE FIRST ANNUAL SPRING 
RHINOLOGY WORKSHOP 


MARCH 28-APRIL 4, 1981 


Department of Otolaryngology & Maxillofacial Surgery 
Northwestern University Medical School 
Chicago, Illinois 


This is the First Annual Spring Rhinology Workshop for skiers. The First 
Workshop is designed to provide participants with a clear understanding 
af the principles, indications, strengths and weaknesses of each of the 
major tools used in the diagnosis and treatment of nose and paranasal 
sinus diseases. As the course progresses, basic nasal problems, allergic 
nasal and paranasal problems, and rhinoplasty surgery are covered in 
depth and detail by nationally recognized individuals. 


Ample time is provided for downhill skiing or cross-country skiing, indoar 
tennis or just sight-seeing in the beautiful area surrounding Park City, 
Utah. 


COURSE DIRECTORS: George A. Sisson, M.D. and Donald J. Nalebuff, 
M.D. DIRECTOR OF LOCAL ARRANGEMENTS: John T. McMahan, M.D. 
GUEST FACULTY INCLUDES: S.G.0. Johansson, M.D.: Joseph.. Goldman, 
M.D.; Majid Ali, M.D.; Emanuel Calenoff,-M.D.; Richard G. Fadal, M.D; 
William T. Kniker, M.D.: John T. McMahan, M.D.: Donald J. Nalebuff, 
M.D.; James L. Parkin, M.D.; Michael H: Stevens, M.D.; and Frederick M. 
Turnbull, M.D. NORTHWESTERN UNIVERSITY FACULTY includes: George 
A. Sisson, M.D.; George W. Allen, M.D.: Jack D. Kerth, M.D.; Robert H. 
Ossoff, D.M.D., M.D.; Irwin Yarmo, M.D.; ànd. C. Raymond Zeiss, M.D. The 
registration fee is $400 ($200 for residents). 


AMA CATEGORY 1 CREDIT: 30 HOURS 


For Program Brochure and registration details, contact: Alumni 
Center for Continuing Education, Department of Otolaryngology & 
Maxillofacial Surgery, Northwestern University Medical School, 
303 East Chicago Avenue, Chicago, Illinois, 60611, telephone 
(312) 649-8533 


INTERNATIONAL RHINOLOGIC SOCIETY 


A POSTGRADUATE COURSE IN 
FUNCTIONAL SURGERY 
OF THE SEPTUM AND EXTERNAL 
NASAL SURGERY 
! MOTTO: “THE EXTRAORDINARY ROLE OF THE NOSE 
IN HEALTH AND DISEASE” 

JUNE 16-19, 1981/HILTON BUDAPEST HOTEL/BUDAPEST, HUNGARY 
The Course will be held in English; Discussion Groups in 
English, German, French, Japanese, Russian and Eastern 
European languages. 

REGISTRATION FEE: 

Before April 1, 1981 —$300 U.S. 
After April 1, 1981—$400 U.S. 
Make check payable to: 

INTERNATIONAL RHINOLOGIC SOCIETY—1981 
Registrations will be limited to 150 participants. 

APPLY TO: 
G. H. Drumheller, M.D. 

1515 Pacific Avenue 
Everett, Washington 98201 U.S.A. 

Reservations at the Budapest Hilton Hotel are to be made 
directly to the hotel by the applicant. 

SCHOLARSHIPS: 

Limited scholarships are available of $150 U.S. 

Direct inquiries to: 

Dr. med. Z. Krajina 

Klinika za Bolesti Uha, Nosa | GRLA, 

Medicinskog Fakulteta Sveucilista 

Zagreb, Salata 4, Yugoslavia 





When it hurts, 
nd a simple analges 
won't do... 


TY : 
with Codeine 
elixirs 


Each 5ml contains 12mg codeine phosphate” plus 120 mg acetaminophen (Alcohol 7%) 
*Warning: May be habit forming 


The narcotic-containing analgesic especially formulated for children: 


+Please see ‘'Warnings"’ section in the Summary of Prescribing Information on the followina paae for information on usaae in children. 
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tablets G / elixir@ 





S 
mildto _ moderate to 
moderate pain severe pain 


Summary of Prescribing Information. 


Description 

Tablets: Contain codeine phosphate*: No. 1—7.5 mg. (% gr.); 
No. 2—15 mg. (% gr.); No. 3—30 mg. (%2 gr.); No. 4—60 mg. 
(1 gr.)—plus acetaminophen 300 mg 

Elixir: Each 5 mi. contains 12 mg. ccdeine phosphate® plus 
120 mg. acetaminophen (alcohol 7%), 


*Warning: May be habit forming 


Actions: Acetaminophen is an analgesic and antipyretic; 
codeine an analgesic and antitussive 


Contraindications: Hypersensitivity to acetaminophen or 
codeine 

Wamings: Drug dependence: Codeine can produce drug 
dependence of the morphine type and may be abused. 
Dependence and tolerance may develop upon repeated 
administration; prescribe and administer with same caution 
appropriate to other oral narcotics. Subject to the Federal 
Controlled Substances Act 

Usage in ambulatory patients: Caution patients that codeine 
may impair mental and/or physical abilities required for per- 
formance of potentially hazardous tasks such as driving a car 
Or Operating machinery. 

Interaction with other CNS depressants; Patients receiving 
other narcotic analgesics, general anesthetics, phenothia- 
zines, other tranquilizers, sedative-hypnotics or other CNS 
depressants (including alcohol) with this drug may exhibit 
additive CNS depression. When such a combination is con- 
templated, reduce the dose of one or both agents. 

Usage in pregnancy; Sate use not established. Should not be 
used in pregnant women unless potential benefits outweigh 
possible hazards. 

Pediatric use: Safe dosage of this combination has not been 
established in children below the age of three. 

Precautions: Head injury and increased intracranial pressure 
Respiratory depressant effects of narcotics and their capacity 
to elevate cerebrospinal fluid pressure may be markedly exag- 
gerated in the presence of head injury, other intracranial 
lesions or a pre-existing increase in intracranial pressure. Nar- 
cotics produce adverse reactions which may obscure the clin- 
ical course of patients with head injuries. 

Acute abdominal conditions: Codeine or other narcotics may 
obscure the diagnosis or clinical course of acute abdominal 
conditions. 

Special risk patients: Administer with caution to certain patients 
such as the elderly or debilitated and those with severe impair- 
ment of hepatic or renal function, hypothyroidism, Addison's 
disease, and prostatic hypertrophy or urethral stricture. 
Adverse Reactions: Most frequent: lightheadedness, dizzi- 
ness, sedation, nausea and vomiting, more prominent in 
ambulatory than nonambulatory patients; some of these reac- 
tions may be alleviated if the patient lies down. Others 
euphoria, dysphoria, constipation and pruritus. 

Dosage and Administration: Dosage should be adjusted 
according to the severity of the pain and the response of the 
patient. It may occasionally be necessary to exceed the usual 
dosage recommended below in cases of more severe pain or 
in those patients who have become tolerant to the analgesic 
effect of narcotics. TYLENOL with Codeine tablets are given 
orally. The usual adult dose is: Tablets No. 1, No. 2, and No. 3: 
One or two tablets every four hours as required, Tablets No. 4: 
One tablet every four hours as required. TYLENOL with 
Codeine elixir is given orally. The usual doses are Children (3 
to 6 years): 1 teaspoonful (5 mi.) 3 or 4 times daily; (7 to 12 
years): 2 teaspoonsful (10 ml.) 3 or 4 times daily; (under 3 
years): safe dosage has not been established. Adults: 1 table- 
spoonful (15 ml.) every 4 hours as needed. 

Drug Interactions: CNS depressant effect may be additive 
with that of other CNS depressants. See Warnings. 

For information on symptoms/treatment of overdosage, see 
full prescribing information 


Full directions for use should be read before administering or 
prescribing. 


TYLENOL with Codeine tablets are manufactured by McNeil 
Laboratories Co., Dorado, Puerto Rico 00646. 


Caution: Federal law prohibits dispensing without prescription 


© McNEILAB. Inc.. 1980 08721 


McNeil Laboratories, Mc NEILAB. Inc 
McNEIL Fort Washington. PA 19034 


PACIFIC COAST 
OTO-OPHTHALMOLOGICAL SOCIETY 


Announces 


SIXTY-FIFTH 
ANNUAL OTOLARYNGOLOGY 


SCIENTIFIC PROGRAM 


Hotel Utah 
Salt Lake City, Utah 


June 7-11, 1981 


GUEST FACULTY 


Charles Krause, M.D. University of Michigan 
Ann Arbor, Michigan 


Michael Paparella, M.D. University of Minnesota 
Minneapolis, Minnesota 


The program will include both scientific papers and 
panel discussions on recent trends and advances in 
Otolaryngology, Head and Neck Surgery, and Facial 
Plastic Surgery. 


Scientific Program Chairman Panel Program Chairman 
Paul J. Donald, M.D., 

F.R.C.S.(C) 
University of California 
Davis 


Robert Bone, M.D. 
Scripps Clinic 
San Diego 


For further information, contact: 


Mr. Richard Pruter, Executive Secretary 
P.O. Box 49412, Los Angeles, CA 90049 
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BI-ANNUAL REVIEW COURSE 
FOR OTOLOGIC SURGERY 
“SPONSORED BY THE 
POST GRADUATE INSTITUTE OF 
THE NEW YORK EYE AND EAR INFIRMARY 


MARCH 26-28, 1981 
and 
OCTOBER 22-24, 1981 
EMMETT E. CAMPBELL, M.D., COURSE DIRECTOR 


A three-day course in wet temporal bone dissection designed for the 
practicing otologist who wants to refresh his ear surgery techniques and 
learn the newer ear surgery procedures. The course will consist of a 
* review of basics in tympanomastoid surgery and will include intact canal 
wall techniques, facial recess approach, modified radical and radical 
mastoidectomy, facial nerve decompression, endolymphatic sac surgery, 
transcanal atticotomy, stapedectomy, and tympanoplasty techniques for 
the removal of disease and reconstruction of the tympanic membrane 
and ossicular chain. 
Each session in the well-equipped Temporal Bone Laboratory will be 
preceded by videotape instruction and closed-circuit television demon- 
stration of the dissection. Stress will be placed upon temporal bone 
dissection with a minimum of laboratory lectures. 
Tuition: $500.00~—Limited enrollment 
AMA-CME Credits, Category 1: 24 
For registration and further information, please write: 

Jane Stark, Registrar 

Post-Graduate Institute 

New York Eye and Ear Infirmary 

310 East Fourteenth Street 

New York, New York 10003 


OTITIS MEDIA: 


Auditory Processing, Speech, Language, 
and Medical Aspects 
Cleveland, Ohio 
April 3rd, 1981 
Sponsored By 
Cleveland Hearing and Speech Center 
And 
Case Western Reserve University 
Conference Participants: 

Jack Katz, Ph.D. 

Harriet Needleman, M.Ed. 
Paul Shurin, M.D. 

Ira Ventry, Ph.D. 

Douglas Webster, Ph.D. 


For Further Information 
Contact: 

Dennis Kisiel/Jean Radke 
Cleveland Hearing and Speech Center 
11206 Euclid Avenue 
Cleveland, Ohio 44106 
(216) 231-8787 


THE THIRD ANNUAL SPRING — 
HEAD & NECK WORKSHOP 


APRIL 4-11, 1981 


Department of Otolaryngology & Maxillofacial Surgery 
Northwestern University Medical School 
Chicago, Illinois 

This is the Third Spring Head and Neck Workshop for skiers! The Third 
Workshop is designed in response to requests from previous participants 
of the Workshops. Several topics will be covered in depth by the guest 
faculty drawing from their many years of experience in the field. Other 
presentations are short and are either a up-date on techniques or a 
“how | do it” format. Panels will follow each session for questions but 
time will be allowed for the presentation of problem cases. 


Ample time is provided for downhill skiing at either Alta or Snowbird, 
cross country skiing, indoor tennis or just sightseeing in the beautiful 
mountain ranges of Utah. 


COURSE DIRECTOR: George A. Sisson, M.D. DIRECTOR OF LOCAL 
ARRANGEMENTS: John T. McMahan, M.D. GUEST FACULTY includes: 
Edwin W. Cocke, Jr., M.D.: Willard E. Fee, Jr., M.D. Fred M. S. McConnel, 
M.D.; William R. Panje, M.D.; Mark |. Singer, M.D.; and Harvey Tucker, 
M.D. NORTHWESTERN UNIVERSITY faculty includes: George A. Sisson, 
M.D.; Gerald N. Bart, M.D.; Lauren D. Holinger, M.D.: and Robert H. 
Ossoff, D.M.D., M.D. OFFICIAL PARTICIPANTS include: David R. Barnes, 
M.D.; Richard T. Barton, M.D.; Eric Blom; Ph.D., David E. Bytell, M.D.; 
Emanuel Calenoff, M.D.; Arthur Elman, M.D.; Michael E. Goldman, M.D 
John M. Lore, Jr., M.D.: James L. Parkin, M.D.: Michael H. Stevens, MD.: 
and Fred M. Turnbull, M.D. The registration fee is $400 ($200 for 
residents). 


AMA CATEGORY | CREDIT: 30 HOURS 


For Program Brochure and registration details contact: Alumni Center for 
Continuing Education, Department of Otolaryngology & Maxillofacial 
Surgery, Northwestern. University Medical School, 303 East Chicas 
Avenue, Chicago, Illinois, 60611, telephone (312) 649-8533 


ELECTRONYSTAGMOGRAPHY 


Short Courses for Physicians, Audiologists 
and Technicians 


Sponsored by The Methodist Hospital and the Insti- 
tutes of Otorhinolaryngology and Communicative Dis- 
orders, and Neurology, The Neurosensory Center of 
Houston. 


April 11, 12, 13, 1981 


Two parallel three-day intensive courses in clinical ENG are 
offered. The technicians’ course stresses practical aspects 
of test technique, and the physicians’ course stresses 
clinical applications. Audiologists may take a specially 
scheduled program which includes parts of both the 
techniques and interpretation course. The courses rely 
heavily on tutorial teaching methods to allow ample 
opportunity for supervised trial-and-error learning. 


A report of each technician trainee’s performance, includ- 
ing examination scores and an evaluation of technical 
competence, will be given the trainee and the employer. 


Alfred C. Coats, M.D. 
and staff 
Limited enrollment 


Course Instructors: 


Tuition: $325.00 


Address inquiries to: ENG Laboratory, The Methodist Hospital, 
6565 Fannin, Houston, Texas. 77030 (713) 790-5925. 











@ A Choice of Eight Space Saving Mod- 
els, from the Functional, Seven Drawer 
Cabinet to the Fully Integrated Treatment 
Center 


@ Choice of Stainless Stee! or Formica 
Surface for Lasting Durability 


@ Choice of Corded or Rechargeable 
Instruments 


@ Functional Controi Center for Physi- 
cian Convenience 


occ Fhe Contemporary Standard 


@ Three Full-Width Drawers 


@ Disposable Suction Container with 
Automatic Shut-Off (Concealed Inside) 


@ Quiet Running, Heavy Duty Pumps 


@ Positionable Footswitch for Pump 
Control 


@ Pull-Out Writing Shelf 


@ Easy Glide Casters for Convenient 
Mobility 


[SMmAl” 


3365 Tree Court industrial Bivd., St. Louis, MO 63122 (314) 225-3100 
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- TEMPORAL BONE 
SURGICAL DISSECTION COURSES 
- ‘Offered by 
THE DEPARTMENT OF OTORHINOLARYNGOLOGY 
The University of Michigan Medical School 
Ann Arbor, Michigan 
MALCOLM D. GRAHAM, M.D.—COURSE DIRECTOR 


June 1-5, 1981 
Oct 19-23, 1981 
Nov 30-Dec 4, 1981 


Mar 2-6, 1981 
May 4-8, 1981 


Intensive one week courses will emphasize the surgical and 
„anatomical approaches to the temporal bone and will be 

presented in a manner relevant for the otologic surgeon, utilizing 
lectures and videotape presentations of surgical techniques, as 
well as temporal bone dissection. 

Both mornings and afternoons will be spent in the dissection 
laboratory, thereby giving extensive drilling experience in both 
temporal bone anatomy and surgical techniques. Lectures and 
demonstrations will be provided by members of the faculty of the 
Department of Otorhinolaryngology and Kresge Hearing Research 
Institute, thereby uniquely blending basic science and clinical 
otologic instruction. Drill handpieces and dissection instruments 
will be provided. 

The fee for these courses will be $1,000.00 for each 
physician. 50 hours Category | CME credits 


For further information, contact: 
Malcolm D. Graham, M.D. 
Department of Otorhinolaryngology 
University of Michigan Medical Center 
Ann Arbor, MI 48109 
Ph. (313) 764-4131 or (313) 763-5115 


PEARLS AND PERILS IN 
COSMETIC SURGERY 
MARCH 14-15, 1981 


HOUSTON OAKS HOTEL 
HOUSTON, TX 


sponsored by: 
The American Association of Cosmetic Surgeons 


This program will feature the latest in cosmetic procedures 
with nationally and internationally known speakers, includ- 
ing plastic surgeons, otolaryngologists—head and neck 
surgeons, general surgeons, dermatologic surgeons, and: 
ophthalmologic surgeons. 


For meeting information contact: 


The American Association of Cosmetic Surgeons 
70 West Hubbard Street, Suite 202 
Chicago, IL 60610 


For program information. contact: 


D. Bluford Stough, Ill, MD 
Program Director 
Doctor's Park 
Hot Springs, AR 71901 


Now available from the AMA, 


Opinions and Reports of the 
Judicial Council 


A new edition of Opinions. and Reports 
of the Judicial Council has just been 
published by the AMA. Itis the first com- 
prehensive revision of Opinions, and the 
first new edition since 1971. 


This practical guide to ethical conduct 
-has been completely reorganized ac- 
cording to subject matter. Inconsisten- 
cies and outdated material have been 
omitted, and current medical practice 
standards are more clearly reflected. 
With its new style and format, Opinions 


is easier for you to use. 


AMERICAN 
ME 


DICAL 
Use the coupon to order your reference aa es 
today. 


American Medical Association 
P.O. Box 821 
Monroe, WI 53566 


Piease send me__.__ copy(ies) of OPIN- 
IONS AND REPORTS OF THE JUDICIAL 
COUNCIL, OP-437, at $2.00 each. | en- 
close $ , payable to the AMA. 


Allow 4-5 weeks for delivery. 
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Address _ 





City/State/Zip 






















ONE SYSTEM FOR PHYSIOLOGIC DATA 
COLLECTION AND FULL SERYICE 
OFFICE NEEDS 


In conjunction with Seafair—Seattle’s summer festival, 

| > the University of Washington, Department of Otolaryn- 

- gology—Head and Neck Surgery, and the Continuing 
Medical Department offer a symposium entitled 


“GREAT DEBATES 
IN OTOLARYNGOLOGY 1981” 


August 6, 7, 8, 1981 


Guest Faculty: 
Robin Cotton, M.D.; Richard Goode, M.D.; 
< Brian McCabe, M. D:; Eugene Myers, M.D.; 
Harold Schuknecht, M. D.: Harvey Tucker, M. D; 
: and Paul Ward, M.D. 


plus Faculty from University of Washington 










THE SYSTEM BL101 CAN PERFORM: | 

e Evoked response testing l 
and storage 

© ENG storage and analysis 

© Acoustic reflex storage and analysis 

© Medical accounting 

è Data base management 

© Word processing 





































COST EFFECTIVE 
UNEQUALED FLEXIBILITY 


The BL101 is a multipurpose Z-80 based j 
microcomputer. It utilizes the standard 5-100 bus, | 
64 K of memory and dual floppy disc storage of |. 
programs and data. 


Program 
Director: 
Charles W. Cummings, M.D. 
Professor & Chairman, Otolaryngology 
< University of Washington School of Medicine 


A A pan! format will highlight contemporary solutions to 


Bioelogic Ltd. specializes in the custom 
- difficult diagnostic and management problems. x 


development of biomedical application software 


For further information contact: and hardware. 








Continuing Medical Education 


University of Washington 
Seattle, WA 98195 
(206) 543-1050 


OTOLARYNGOLOGY. PRACTICE 
FOR SALE 


| Due to sudden illness, 20 year 
established active solo practice 
available immediately. 


| Exceptional opportunity for begin- 
ning specialist. Possible first year 
gross over $160,000. No down 
needed. Easy terms, highly negotia- 
ble. 


Rent attractive office space. All new 
quality equipment at fraction of 
cost. 


Northcentral towa Community. 
Drawing area over 200,000. 


For further details call 515-576- 
3164 or 573-7616. 





The Neurological Sciences Center 
of the Good Samaritan Hospital & 
Medical Center is pleased to 
announce the opening of the 


-Regional Sleep Disorders Program 


in January, 1981. The center will 
offer full diagnostic and thera- 
peutic facilities for sleep disor- 
ders. Please direct all referrals 
and inquiries to: 


Gerald B. Rich, M.D. 
Director 
Neurological Sciences Center 
Regional Sleep 
Disorders Program 
Good Samaritan 
Hospital & Medical Center 
1015 N.W. 22nd Avenue 
Portland, Oregon 97210 





To discuss your 
needs please 
phone or write: 








rp = bio- ‘logic Itd) 


636 Church Street * Suite 519 
Evanston, {lL 60201 
(312) 480-1555 


Two otolaryngologists to establish | 
ENT service with established pre- 
paid multispecialty group (HMO) 

in one of America’s leading metro- 
politan areas. Twenty four year 
history of growth, serving over 
150,000. Associate with medical 
staff of 130. Offering competitive 
earnings. Excellent facilities and | 
comprehensive fringe benefits. 
Curriculum vitae invited: 


Paul J. Brat, M.D. 
Group Health Plan, Inc. 
2500 Como Avenue 
St. Paul, Minnesota 55108 





Equal opportunity employer. 





“FIFTY-FOURTH ANNUAL 
NEW YORK EYE AND EAR INFIRMARY 
CLINICAL CONFERENCE 


May 7 and 8, 1981 
Marriott's Essex House 
New a neatly 


“OTOLARYNGOLOGY 1981” 
NEOGLOTTIS SURGERY UPDATE THE CONGENITALLY DEFORMED EAR 
MENIERE’S SYNDROME: CURRENT CONCEPTS; MEDICAL AND SURGICAL MANAGEMENT 


TRACHEO ESOPHAGEAL PUNCTURE FOR VOCAL REHABILITATION CLINICAL APPLICATIONS. OF 


BRAIN STEM EVOKED RESPONSES 
SPEAKERS 


STANLEY BLAUGRUND, M.D. 
EMMETT E. CAMPBELL, M.D. 
PAUL CHODOSH, M.D. 
YOUNG BIN CHOO, M.D. 
MANUEL COHEN, Ph.D. 


AMA-CME Credits, Category 1: 16 


NOEL COHEN, M.D. 

FELIX DE PINIES, M.D. 
FRANCIS FODOR, M.D. 
HECTOR GIANCARLO, M.D. 
ALAN GOLD, M.D. 


JEROME C. GOLDSTEIN, M.D. 
KENNETH F. MATTUCCI, M.D. 
JOSEPH OGURA, M.D. 
SIMON PARISIER, M.D. 
JULES WALTNER, M.D. 


Conference fee: $200.00 (Luncheons included) Residents: $100.00 (Luncheons included) 
Dinner—Dance, Promenade Cafe, Rockefeller Center: $50.00 per person (approx.) 
For registration and additional information, please write: 


Jane Stark, Conference Registrar 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 
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Sudafed S.A. 
-Capsules 
Sustained Action 
(pseudoephedrine hydrochloride) 


: Scotland or Virginia? 
Passport | 
to relief. 


12 hours of sustained 
action 
This Scotsman is strutting through 

the hills of Virginia, not the Highlands of 
Scotland: He is participating in the tribute to 
Highland life celebrated each July in 
Alexandria, Virginia. i 
Whether your patient is going abroad i~- 
or staying at home, it’s good to know ai 

- SUDAFED S.A., b.i.d., can give potent, ~\ ; dese 
_ dependable, 12-hour relief of nasal and sinus an, i Us See ee 
-congestion without drowsiness. And SUDAFED Oeics Wa nat been cae 
_ §.A. contains no aspirin or acetaminophen, were Elderly: The elderly 
leaving the analgesic decision with you. 


: ; {60 years and over) are more 
Su Lhe g 


TA eS 
(pseudoephedrine HC!) 
120 mg 


of sympathomimetics in this age 
ge er ae 
sah eo ees os 
_ Potent 12-hour relief 
of nasal and sinus 
congestion without 
the penalty 
of drowsiness: 


the individual elderly patient before considers i 
ing the use of a sustained-action formulation, i 
PRECAUTIONS: Pseudoephedrine should be: 
used with caution in patients with diabetes, hyper 
tension, cardiovascular disease and hyper-reactivity 
to ephedrine. 
ADVERSE REACTIONS: Hyperreactive ine 
dividuals may display ephedrine-like reactions such 
as tachycardia, palpitations, headache, dizziness or is 
‘nausea. Sympathomimetic drugs have been age 
K] Restores freer breathing 
and eustachian tube patency 
with a single, highly effective 
ingredient — pseudoephedrine HCI 
CI No antihistamine and no antihistamine 
side effects 
[I No aspirin or acetaminophen, leaving the 
analgesic decision with you 
(Simple, convenient b.i.d. dosage y 
C Available with your prescription i 





INDICATIONS: Sudafed 5.A. Capsules are indi- 
cated for the relief of nasal congestion or eustachian 
tube congestion. Sudafed S.A. Capsules may be 
given concurrently, when indicated, with analgesics, 
antihistamines, expectorants and antibiotics. 


CONTRAINDICATIONS: = Sympathomimetic 
amines are contraindicated in patients with severe 
hypertension. severe coronary artery disease, and in 
patients on MAO inhibitor therapy. Patient idiosyn- 
crasy to adrenergic agents may be manifested by in- 
somnia, dizziness, weakness, tremor or arrhythmias. 
Children under 32: Sudafed S.A. Capsules should 
not be used in children less than 12 years of age, 
Nursing mothers: Pseudoephedrine is contraindi-e 
cated in nursing mothers because of the higher than 
usual risk for infants from sympathomimetic amines, 
Hypersensitivity: This drug is contraindicated in 
patients with hypersensitivity or idiosyncrasy to 
sympathomimetic amines. 
WARNINGS: athomimetic amines 
should be used judiciously and sparingly in 
patients with versa: diabetes meb 
litus, ischemic Moan disease, increased in- 
traocalar pressure. hyperthyroidism, ane 
prostatic hypertrophy. Sympatho- 
mimetics may produce central nervous 
ation with convulsions or gar 
diovascular collapse with accompany- 
ing hypotension. : 
Do not exceed recommended: 













































































































































ness, pallor, respiratory difficulty, dysuria, insomnia, 

hallucinations, convulsions, CNS” depression, ar 

rhythmias. and cardiovascular collapse with’ 

hypotension. ; 

DRUG INTERACTIONS: MAO inhibitors and 
“beta adrenergic blockers increase the effects of. 
pseudoephedrine {sympathomimetics). 

Sympathomimetics may reduce the antihyperten- 
sive effects of methyldopa, mecamylamine. reserpine 
and veratram alkaloids. 
DOSAGE AND ADMINISTRATION: One 
capsule every 12 hours. Do not give to children under 
12 years of age. 
HOW SUPPLIED; Sudafed S.A. is available in 
capsules of 120 mg (clear red top and clear body} with. ° 
Wellcome code HYB, bottle of 100. 
Sudafed is also available in forms other than suse 
tained action: tablets of 30 mg sugar-coated (red), 
boxes of 24 and 48, bottles of 100 and 1000; tablets of 
60 mg scored (white) with Wellcome LD. code ime 
print S7A, battles of 100 and 1000; syrup 30 mg per 
5 ce, bottles of 4 A oz and 1 pt. 
Unit of Use: Tablets of 60 mg — Bottle of 100 with 

child-resistant cap. 
















































sociated with certain untoward reactions including oo) 


fear, anxiety, censeness, restlessness, tremor, weak 
-E Also available: Sudafed® 60-mg tablets 









Burroughs Wellcome Co. a: 
Research Triangle Park : 
North Carolina 27709 


IR 


Wellcome 


: “Virtually without pressor effect in normotensive 
< patients. Use with caution in hypertensives. 
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Tuss-Ornade S 


capsule contains 20 mg. caramiphen edisylate; 8 mg. chlorpheniramine maleate; 50 mg. 
ylpropanolamine HCI: and isopropamide iodide equivalent to 2.5 mg. of isopropamide. 





“prescribing, see complete prescribing intormation in SK&F literature 





. The following is a brief summary. 






ations 

ed on a review of this drug by the National Academy of Sciences — 
‘sonal Research Council and/or other information, FDA has classified 
ndications as follows: 

ing in substantial evidence of effectiveness as a fixed combination: 
elief from coughing, upper respiratory congestion and hypersecre- 
Associated with the common cold, sinusitis, vasomotor rhinitis and 
c rhinitis. 

classification of the less-than-effective indications requires further 
tigation. 














«dications: Hypersensitivity to any component; concurrent MAO 
therapy; severe hypertension: bronchial asthma: coronary artery 
stenosing peptic ulcer, pyloroduodenal or bladder neck obstruction. 
se ‘Tuss-Ornade’ Liquid in children less than six months of age or 

lbs. in weight. Do not use ‘Tuss-Ornade’ Spansule capsules in 
under 12 years of age. 


: Warn vehicle or machine operators of possible drowsiness. Warn 
f possible additive effects of alcohol and other C.N.S. depressants. 
































f brand of sustained release capsules 


Usage in Pregnancy: Use in pregnancy, nursing mothers and womes 
might bear children only when potential benefits have been weighe: 
against possible hazards. An inhibitory effect on lactation may occu: 


Etfect on PB! Determination and I’ Uptake: The iodine in isoprop: 
iodide may alter PBI test results and will suppress I}? uptake; use t ee 
tests unaffected by exogenous iodides. 

Precautions: Use with caution in persons with cardiovascular disease: 
glaucoma, prostatic hypertrophy, hyperthyroidism. 

Adverse Reactions: Drowsiness; excessive dryness of nose, throat c 
nervousness, insomnia; nausea, vomiting, diarrhea; rash; dizziness; 
ness, tightness of chest; angina pain; abdominal pain; irritability; pa 
headache; incoordination; tremor; difficulty in urination: thrombocy# 
leukopenia; convulsions, hypertension, hypotension; anorexia; con®, 
visual disturbances; iodine toxicity (acne, parotitis); dysuria; epigase 
distress. 

Supplied: ‘Tuss-Ornade’ Spansule capsules, in bottles of 50 and 500 
‘Tuss-Ornade’ Liquid (each 5 mi. teaspoonful contains 5 mg. carami 
edisylate; 2 mg. chlorpheniramine maleate; 15 mg. phenylpropano 
HCI; isopropamide iodide equivalent to 0.75 mg. of isopropamide 
7.5%), an orange-pineapple flavored liquid in 16 fi. oz. bottles. 


gmith Kline &French Laboratories 







































Speech Perception. With 
Hearing Aids and Cochlear 
Implants... 160 


: Binaural interaction 
Components ... ..164 


Familial Carcinoma of the 
Submandibular Gland... 169 


Hemangiopericytoma-like 
Tumor of Nasal Cavity... 172 


Transnasal Pituitary 
Surgery... 183 


























OpMi 99: 


Small Zeiss. Small price. 


Zeiss has created this small 
wonder without sacrificing our 
traditional optical quality and 
workmanship. And, even at this 
low price, OpMi 99 is loaded with 
features: a 3-step magnification 
changer; choice of 5 working 
distances from 100 to 400mm; 
inclined and straight tubes; inter- 
nal fiberoptic illumination; choice 
of floor stands and mounts, 


OpMi 99 sets up fast; it's ideal for 
short procedures, or as a second 
microscope during major surgery. 
And it’s perfect for the office. With 
its free suspension system, it is 
effortlessly maneuvered into any 
position when used with either 
floorstand, wall or table mount. 
Whether you make it your first 
OpMi or your second, you'll appre- 
ciate its big value. 


Nationwide dealers and service. 





The great name in optics 


West Germany 


Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches: Atlanta, Boston, Chicago, Houston, Los 
Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ontario, M3B 2S6. Or call (416) 449-4660. 





E 


*Floorstand model OpMi 99 operation microscope with double suspension arm and straight binocular tube, 
Price subject to change without notice. 








GREAT SHAPES 
For Audiometric Testing 





New Optimum Shapes for improved sound field test- 
ing. 


TRACOUSTICS has designed an entirely new se- 
ties of Audiometric Examination Rooms based on 
specific length-to-width-to height ratios which mini- 
mize the coincidence of standing waves. The result 
is a series of rooms and suites of comfortable size 
and improved sound field response. 


We're in great colors, too, with a rainbow of sturdy 
vinyl wall coverings, factory installed, to comple- 
ment the interior design of your offices. Then add 
the new Program III Clinical Audiometer, a dual 

_ channel ENG system in a convenient cabinet, a 
digital light bar, and Tracoustics ENG examining 
table. A functional, coordinated vestibular labora- 
tory. 


Call TOLL FREE 
800-531-5412 






TRACOUSTICS Audiometric Rooms and Suites, 
both single and double wall, perform to the highest 
standards for audiometric screening, clinical and 
diagnostic audiology and auditory research. 


Choose from a complete line of standard audio- 
metric rooms, or plan a special size . . . to be 
shipped to you within 30 days. 


QUIET and QUALITY 


TRACOUSTICS 
=e 
TRACOUSTICS, INC. 


P.O. Box 3610, Austin, Texas 787 
(512) 444-1961 
























Archives of Otolaryngology. 





VOLUME 107, NUMBER 3, MARCH 1981 


— ee LL 


ORIGINAL ARTICLES 


Second Primary Respiratory Tract Malignant Neoplasms in Supraglottic Carcinoma 
Derrick J. H. Wagenfeld, MB. ChB, MMed; 
Andrew R. Harwood, MB, ChB; Douglas P. Bryce, MD; 
A. W. Peter van Nostrand, MD; Gerrit de Boer, PhD, MSc, Toronto ................... 135 


Diagnostic Errors in Cancers of the Nasal Cavity and Paranasal Sinuses 
Peter Ernest Robin, MD, FRCS, 
Dorothy Jean Powell, BSc, FIS, Birmingham, England ............ EEE A EEEN .138 


Wegener’s Granulomatosis and Polymorphic Reticulosis—Two Diseases 
or One? 

Thomas J. McDonald, MD; Richard A. DeRemee, MD; 

Louis H. Weiland, MD, Rochester, Minn 


Inhibition of Experimental Esophageal Lye Strictures by Penicillamine 
Pierre Gehanno, MD, Charles Guedon, MD, Paris a IPEN 145 


Persistent Hoarseness After Surgical. Removal of Vocal Cord Lesions 
Barbara M. Baker, PhD, Susan M. Fox, MS, Louisville; 
Claude D. Baker, PhD, New Albany, Ind; 
Gordon T. McMurry, MD, Louisville a A 148 


Transcanal Labyrinthectomy for Intractable Vertigo 
Paul E. Hammerschiag, MD, Harold F. Schuknecht, MD, Boston ...................... 152 


A Multiple-Channel Cochlear Implant 
Lois F. A, Martin, DipAud; Yit Chow Tong, PhD; 
Graeme M. Clark, PhD, Melbourne, Australia. aa o Rai 157 


Speech Perception With Hearing Aids and Cochlear Implants 
Elmer Owens, PhD, Christine C. Telleen, MA, San Francisco... 160 


Binaural Interaction Components 


John N. Gardi. PhD, Charles |. Berlin, PhD, New Origans . Suh esd ttn east 164 
CLINICAL NOTES 


Familial Carcinoma of the Submandibular Gland 
Anita N. Newman, MD; Thomas C. Calcaterra, MD; 
Sunita Bhuta, MD, Los Angeles inion o 169 


Hemangiopericytoma-like Tumor of the Nasal Cavity 
Thomas B. Aufdemorte, DDS, San Antonio, Tex 


Multifocal Adult Rhabdomyoma 
Brad Wesley Neville, DDS, Fred M. S. McConnel, MD, Atlanta oo... 175 


Aberrant Cervical Thymus 
Dennis M. McLeod, MD, Eugene J. Karandy, MD, Oakland, Calif................... 179 


Atlantoaxial Subluxation 
Pekka Sipilä, MD; Antti Palva, MD; Martti Sorri, MD; 
Kauko Ojala, MD, Oulu, Finland o.oo... ococ cece cccsckeccseseesbeseecececscecseeveeseeeieeeeeees 181 


GRAND ROUNDS 


Transnasal Pituitary Surgery 
Eugene B. Kern, MD, Rochester, Mint) 00000000000 cocoocecccccccccecececceceseeeceeveeeeeeeee 183 


REGULAR DEPARTMENTS 


Clinical Memoranda. coco occ cec cece ee ceeecceeceveeceveeteses tbe ee veto 191 
Resident’s Page cece ces eeveecsescesee este sees tee eetet eevee bebe 194 
News and Comment oaase lia Seca See iti dia ee venetian eadaeeeant 198 
instructions for AUIRONS: cco. asienee a A ade a E ue ioene 7 


. 








Copyright © 1981 by the 
AMERICAN MEDICAL ASSOCIATION 


Official. Publication for American Academy of 
Facial Plastic and Reconstructive Surgery, inc., 
and American Society for Head and Neck Sur- 
gery 


THE ARCHIVES OF OTOLARYNGOLOGY 
(ISSN-0003-9977) is published monthly. ‘by ‘the 
American Medical Association, 535 N Dearborn 
St, Chicago, IL 60610, and is an official publica- 
tion of the Association. Second-class. “postage 
paid at Chicago, IL 60610 and at additional 
mailing office. 


CHANGE OF ADDRESS: POSTMASTER, send 
address changes to Helen R. Mazur, Director, 
Circulation-Fulfillment. Notification of. address 
change should be made at least six weeks in 
advance, including both old and new addresses, 
and a mailing label taken from the most. recent 
copy. Include your new zip code number. 


SUBSCRIPTION RATES: ‘The. rates tor ‘the 
ARCHIVES OF OTOLARYNGOLOGY. are as fol- 
lows: for members of the AMA, $1.50: included in 
the annual membership dues: for nonmembers 
$30 for one year, $56 for two years in the United 
States and US possessions; all other countries, 
one year, $40; two years, $76. Special yearly 
price:to residents, interns and medical students 
in the United States and US possessions, one 
year, $15; two years, $28. Address. subscription 
communications to American: Medical. Associa- 
tion, Circulation-Fulfiliment Department, 535 N 
Dearborn St, Chicago, IL 60610: Phone: 312, 
751-6079. 


ADVERTISING OFFICES: New York: 600 Third 
Ave, Suite 700, New York, NY 10016 (Manager: 
Robert C. Corcoran [212-867-6640]; Represen- 
tatives: Richard M. Johnson, John L. Reeves); 
Chicago: 535 N Dearborn St, Chicago, iL 60610 
(Manager: Thomas J. Carroll [312-751-6675]; 
Representative: William J. Healy); Newport 
Beach, Calif: 1940 16th St, Suite 0-206, Newport 
Beach, CA 92663 (Representative: Anton Media 
Associates (714-646-9090). 


ADVERTISING PRINCIPLES: Each advertise- 
ment in this issue has been reviewed and com- 
plies with the principles governing advertising in 
AMA scientific. publications. A copy of these 
principles is available on request. 














No time for vertigo. 





æ Most Widely Prescribed — Antivert is the 
most widely prescribed agent for the management 
of vertigo* associated with diseases affecting 

the vestibular system such as Meniere's disease, 
labyrinthitis, and vestibular neuronitis. 


ws Relief of Nausea and Vomiting—Antivert/25 
can relieve the nausea and vomiting often associated 
with vertigo” 

= Dosage for Vertigo*—The usual adult dosages 
for Antivert/25 is one tablet t.i.d. 


BRIEF SUMMARY OF PRESCRIBING INFORMATION 


INDICATIONS. Based on a review of this drug by the National 
Academy of Sciences-National Research Council and/or other infor- 
mation. FDA has classified the indications as follows: 

Effective: Management of nausea and vomiting, and dizziness asso- 
ciated with motion sickness 

Possibly Effective: Management of vertigo associated with diseases 
affecting the vestibular system. 

Final classification of the less than effective indications requires 
further investigation. 
















CONTRAINDICATIONS. Meclizine HC! is contraindicated in individuals 
who have shown a previous hypersensitivity to it. 

WARNINGS. Since drowsiness may, on occasion, occur with use of this 
drug, patients should be warned of this possibility and cautioned against 
driving a car or operating dangerous machinery. 

Patients should avoid alcoholic beverages while taking this drug. Due to 
its potential anticholinergic action, this drug should be used with caution 
in patients with asthma, glaucoma, or enlargement of the prostate gland. 

Usage in Children: Clinical studies establishing safety and effectiveness 
in children have not been done; therefore, usage is not recommended in 
the pediatric age group. 

Usage in Pregnancy: Pregnancy Category B. Reproduction studies in rats 
have shown cleft palates at 25-50 times the human dose. Epidemiological 
studies in pregnant women, however, do not indicate that meclizine 
increases the risk of abnormalities when administered during pregnancy. 
Despite the animal findings, it would appear that the possibility of fetal 
harm is remote. Nevertheless, meclizine, or any other medication, should 
be used during pregnancy only if clearly necessary. 

ADVERSE REACTIONS. Drowsiness, dry mouth and, on rare occasions, 
blurred vision have been reported. ROeERIG (Pfizer 
More detailed professional information © E% 

available on request onor eee 


Accept no substitutes, specify... 


Antivert/25 


(meclizine HCI) 25 mg Tablets- 
for vertigo 


Ulustration: Chicago ironworker 
laborsona pedestal high above the city 
to dismande old antenna (Courtesy 
of Chicago Tribune) 
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The 3000 Clinical Evoked 
Potential System 


The Tracor Analytic 3000 represents an unparalled step 
forward in‘clinical evoked potential instrumentation. 


As.a complete system for the comprehensive analysis of ee 
evoked potentials, the 3000 offers a degree of versatility and — Se 
a simplicity of operation only now possible with a TT 
microprocessor based system. The 3000 represents a totally Be iii = 
dedicated system capable of performing most auditory, : 
visual and somatosensory studies. TET < 
The system features: E @ wm 
e Automatic and manual analysis set-up modes.which 
simplify the set up of the 3000. 

+ A large 9” CRT display which provides all of the available 
analysis parameters for complete waveform assessment. 

e Acomprehensive selection of patient records that includes 
an X-Y recorder, floppy disc package, Polaroid CRT 
camera, and EIA dataport. 

e Anumber of standard data processing routines such as 
summation, smoothing, and inversion which permit 
greater flexibility in analyzing and interpreting results. 

e A unique contro! console which simplifies the interaction 
between the operator and the system making the 3000 
easy to learn and operate. 

* On-site serviceability that is supported by a dedicated and 
established sales and service organization. 


For additional information on the 3000, contact: 


F a 
TRACOR ANALYTIC, INC. l ra cor Anal tl C 
1842 Brummel Drive, Elk Grove Village, Illinois 60007 (312) 364-9100 








Instructions for Authors 


Send manuscripts by first-class mail to Byron J. Bailey, MD, 
Chief Editor, Archives of Otolaryngology, Substation 1, PO Box 
103, Galveston, TX 77550. Phone: (713) 765-9040. Manuscripts are 
received with the understanding that they are not under simulta- 
neous consideration by another publication. Accepted manuscripts 
become the permanent property of the ARCHIVES and may not be 
published elsewhere without permission from the publisher 
(AMA). 

In addition, in view of The Copyright Revision Act of 1976, effective 
Jan 1, 1978, transmittal letters to the editor should contain the 
following language: “In consideration of the American Medical Asso- 
‘ciation’s taking action in reviewing and editing my submission, the 
` author(s) undersigned hereby transfers, assigns, or otherwise conveys 
all copyright ownership to the AMA in the event that such work is 
- published by the AMA.” We regret that transmittal letters not 

containing the foregoing language signed by all authors of the 

submission will necessitate delay in review of the manuscript. 

Author Responsibility.—All accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript and 
layout rather than galley or page proofs for approval. The author 
is responsible for all statements in his work, including changes 
made by the copy editor. 

Designate one author as correspondent and provide his address 
and telephone number. He will be notified by mail of the intended 
publieation date about one month in advance, Order reprints at the 
time the typescript i is returned after editorial processing. Specify 

s to which requests for reprints should be sent. 

Manu: pt Preparation. —Submit an original typeseript and two 
high: quality copies of the entire manuscript, including short 
communications such as letters to the editor, book reviews, 
announcements, ete. All copy (including references, legends, and 
tables) must be typed double-spaced on 21.6 x 27.9 em (812 x 11l- 
in), heavy-duty white bond paper. Ample margins of at least 2.5 
em {1 in) should be provided. If a word processor is used, do not 
justify lines. 

Titles.~Titles should be short, specific, and clear. They should 
not exceed 75 characters, including punctuation and spaces. A 
subtitle i is often useful te shorten the main title. Provide a brief 

“running title” on each manuscript page. The title page should 
include the full names and academic affiliations of all authors, the 
address to which requests for reprints should be sent, and, if the 
manuscript was presented at a meeting, the name of the organi- 
zation, place, and date on which it was read. 

Style of Writing.—The style of writing should conform to accept- 
able English usage and syntax. Slang, medical jargon, obscure 
abbreviations, and abbreviated phrasing are to be avoided. 

‘Informed Consent.—Manuscripts reporting the results of experi- 
mental investigations on human subjects must include a state- 
ment to the effect that informed consent was obtained after the 
nature of the procedure(s) had been fully explained. 

Authors whose “first” language is not English should arrange 
for their manuscripts to be written in idiomatic English prior to 
submission. 

Abstract. Provide an abstract (135-word maximum) of the arti- 
cle. The abstract should include statements of the problem, method 
of study, results, and conclusions. The abstract replaces the 
summary. 

References.—List references in consecutive numerical order (not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
should not be listed as references. References to journal articles 
should include (1) author(s), (2) title, (3) journal name (as abbre- 
viated in Index Medicus), (4) year, (5) volume number, and (6) 
inclusive page numbers, in that order. References to books should 
include (1) author(s), (2) chapter title (if any), (3) editor (if any), (4) 
title of book, (5) city of publication, (6) publisher, and (7) year. 
Volume and edition numbers, specific pages, and name of trans- 















lator should be included when appropriate. The author is respon- 
sible for the accuracy and completeness of the references and for 
their correct. text citation. Please note this journal’s punctuation 
and sequence style preference in previously published reference 
listings. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Metrication.— All measurements must be in metric uhits. English 
units may also be given parenthetically if the measurements were 
originally done in English units. 

Letters to the Editor—The Editor will be pleased to receive 
correspondence which pertains to material published in the 
ARCHIVES. If intended for publication such letters should be clearly 
marked “For Publication.” 

Mlustrations.— Use only those illustrations that clarify and aug-e 
ment the text. Submit illustrations in duplicate, unmounted and 
untrimmed. Do not send original artwork. Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on a gummed 
label and affixed to the back of each illustration, All lettering must 
be legible after reduction to column size. Artwork submitted for 
publication may be’relettered to achieve uniformity of lettering .. 
style throughout the journal. Magnification and stain used should 
be provided when pertinent. Illustrations should preferably be in a 
proportion of 12.7 x 17.3-em (5.x:7 in). Legends should be typed 
double-spaced beginning on a separate sheet of paper. Length 
should be limited to a maximum of 40 words. 

An experienced medical illustrator should be employed wheney- 
er possible for the preparation of all artwork. Template lettering 
or preset type is preferred to hand-lettered labels. If halftone 
artwork with labels is submitted, affix type and leaders to a clear 
acetate overlay registered to the base drawing. Labels and leaders 
should be applied directly to the drawing board surface if the 
artwork consists only of line ink technique. 

A letter of consent must accompany all photographs of patients 
in which a possibility of identification exists. It is not sufficient to 
cover the eyes to mask identity. 

All photographs and illustrations documenting any postopera- 
tive change must. be clearly labeled as to. the postoperative 
interval. The label “postoperative” is insufficient by itself. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES 
contribution, the author's share is $275 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color. transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All transparencies 
should be carefully packed and sent with the manuscript in a 
separate container or between two pieces of pressboard. Do not 
submit glass-mounted transparencies. 

Tables.—Each table should be typed double-spaced, including all 
headings, on a separate sheet of 21.6 x 27.9 cm (8% x 1l-in) 
paper. Do not use larger size paper. If a table must be continued, 
use a second sheet and repeat all heads and stubs. 

Tables should be arranged so that when printed they will not be 
wider than three columns of ARCHIVES body type. Generally three, 
six, or nine typewritten columns of data (including stub, or left 
column) will fit into three columns. All tables must be numbered 
consecutively, beginning with 1, and each must have a heading. 
Example: “Table 6.—Results of Blood Coagulation Studies.” 

Uniform Requirements.— Further details on manuscript prepara- 
tion are given in the document Uniform Requirements for Manu- 
scripts Submitted to Biomedical Journals prepared by the Inter- 
national Steering Committee of Medical Editors. Reprints of this 
document are available by directing requests to this journal: 
Scientific Publications, 585 N Dearborn St, Chicago, IL 60610.. 



































CYCLAPEN-W (cyclacillin) 
indications. 
Cyclacillin has less in vitro activity than other drugs in the ampicillin 
class and its use shouid be confined to these indications: Treatment 
of the following infections: 
RESPIRATORY TRACT 
Tonsillitis and pharyngitis coused by Group A beta-hemoalytic 
streptococci 
Bronchitis and pneumonia caused by 5, pneumoniae (formerly 
D. pneuntonioe) 
Otitis media caused by S, pneumoniae (formerly D. 
pneumoniae) and H. influenzae 
Acute exacerbation of chronic bronchitis caused by H, im- 
fluenzae* 
“Though clinical improvement has been shown, bacteriologic 
cures cannot be expected in all patients with chronic respi- 
ratory disease due to H. influenzae. 
SKIN AND SKIN STRUCTURES (integumentary) infections caused 
by Group A beta-hemolytic streptococci and staphylococci, non- 
penicillinase producers. 
URINARY TRACT INFECTIONS caused by E. coli and P, mirabilis. 
(This drug should not be used in any E. coli and P. mirabilis infec- 
tions other than urinory tract.) 
NOTE: Perform cultures and susceptibility tests initially and dur- 
ing treatment to monitor effectiveness of therapy and susceptibil- 
ity of bacteria. Therapy may be instituted prior to results of sen- 
sitivity testing. 
Contraindications Contraindicated in individuals with history of 
an allergic reaction to penicillins. 
Warnings Cyclacillin should only be prescribed for the indica- 
tions listed herein. 
Cyctacillin has less in vitro activity than other drugs of the 
ampicillin class. However, clinical trials demonstrated it is ef- 
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Se LM Se SS TY TS a ME EO CU | ficacious for recommended indications. 
iti j Seri d jonal fatal hy itivi Hactoid 
Please send me addit ional information. reations hove been repo a in patients o n ponien A 
University Microfilms International uei has ourred in patients on oral peatclline These reac. 
tions are more apt to occur in individuals with history of sen- 
300 North Zeeb Road 18 Bedford Row sitivity to multiple allergens. There are reports of patients 
D P.R with history of penicillin hypersensitivity reactions who ex- 
Dept. P.R. ept. ao perienced severe hypersensitivity reactions. when. treated 
Ann Arbor, MI 481 06 London, WCiR 4EJ with a cephalosporin. Before penicillin. therapy, carefully in- 


quire about previous hypersensitivity reactions to penicillins, 
U.S.A. England cephalosporins and other allergens: If allergic reaction ot- 

curs, discontinue drug and initiate appropriate therapy, Seri- 
ous anaphylactoid reactions require immediate emergency 














Name treatment with epinephrine. Oxygen, EV. steroids, airwa 
management, inc die ohare should also be adminis 

Institution tered as indicated. : 
Precautions Prolonged use of antibiotics. may promote over- 

Street growth of nonsusceptible organisms. If superinfection occurs, toke 
appropriate measures. 

City PREGNANCY: Pregnancy Category B. Reproduction studio. pers 
formed: in mice and rats at doses up to 10 times the human dose 


révedled no evidence of impaired fertility or harm to the fetus due 
to. cyclacillin.. There are, however, no adequate ond well- 
controlled studies in pregnant women. Because animal reprodue- 
tion studies are not owai predictive of human response, use this 
drug during pregnancy only if clearly needed. 
NURSING MOTHERS: It is not known whether this drug is excreted 
in human milk, Because mony drugs are; exercise caution when 
cyclacillin is given to a nursing woman. ` 
Adverse Reactions Oral cyclacillin is generally well tolerated. As 
with other penicillins, untoward sensitivity reactions ore likely, 
particularly in those who. previously demonstrated: penicillin 
ypersensitivity or with history of allergy, asthma, hay. fever, or 
a patient urticaria. Adverse reactions reported with cyclacillin: diarrhed {in 
: p approximately 7 out of 20 patients eatea) nausea and omit 
y $ 7 {in approximately 1 in ; and skin rash (in approximately: Tis 
inf ormation guide 60). isolated instances oh headache, dizziness, abdaminol pain, 
vaginitis, and urticaria have been reported. (See WARNINGS) 


Other less frequent adverse reactions which may occur and are 

; reported with other penicillins are anemia, thrombocytopenia, 
thrombocytopenic purpura, leukopenia, neutropenia and 
eosinophilia. These reactions are usually reversible on discontinu- 
ation of therapy. 


As with other semisynthetic penicillins, SGOT elevations have been 


reported. 
‘3 9 As with antibiotic therapy generally, continue treatment at least 
D 48 to 72 hours after potient becomes asymptomatic or until bacte- 
3 ; YY tial eradication is evidenced. in Group A beta-hemolytic strep- 
tococcal infections, at least 10 days’ treatment is recommended to 


guard against risk of rheumatic fever or glamerulonephritis, in 
chronic urinary tract infection, frequent bacterialagic and clinical 
oppraisal is necessary during therapy and possibly for several 


F ACI AL su RGE RY era moari aher: Persistent infection may require treatment for sev- 


Cyclacillin is mot indicated in children under 2 months of age. 


State 








a 32 page brochure describing Rhytidectomy, Blepharoplasty, Patients with Renal Failure Cyclacillin may be safely. administered 
g Ch h ced to patients with reduced renal function. Due to prolonged serum 
Dermabrasion, emotherapy procedures, half-life, patients with various degrees of renal impairment may 


require change in dosage level (see DOSAGE AND ADMINISTRA- 


NASAL sd RG E RY Sa Dosage. era e spaced doses) 





; r F INFECTION ADULTS CHILDREN” 
32 pages — easy reading — illustrated. Also describes Respiratory 
; Tract 
Mentoplasty as an often related procedure. nae 250 mg q.i.d. body weight < 20 kg 
Pharyngitis {44 Ibs} 125 mg q.i.d. 


BREAST SURGERY — body weight > 20 kg 


44 lbs) 250 ad, 
Bronchitis and s) mg q.i.d 


32 pages. Describes Augmentation, Reduction and Mastopexy. Pneumonia 
illustrated. Separate section on Abdominoplasty. mia Zo 250 mg qid. 50 mg/kg/day q.i.d, 
infections 
n . z sis bass jap ine Chroni 500 mg q.i-d. 100 mg/kg/day q.i.d. 
Sample copies @ $2.50 each prepaid (postage and handling in pada al mg qi mg/kg/day q.i 
cluded) may be obtained by wating to: Otitis Media 250 mg to 500 mg 50 to 100 mg/kg/dayt 
aid.t 
Skin & Skin 250 mg to 500 mg 50 to 100 mg/kg/day? 
PLASTIC SURGERY Structures q.id.t 
Urinary Tract 500 mg q-i.d. 100 mg/kg/day 
PUBLICATIONS, INC. “Dosage should not result in a dose higher than that for adults. 
416 BELLEVUE AVE. idepending on severity 
TRENTON, NJ 08618 Wyett i 








| í í Philadelphia, Pa. 19101 
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Half the dose 
is absorbed in9 minutes! 


compared to 32 minutes for ampicillin * 


eved a clinical 
te ee re) ! Bacterial eradication was. 
Time (hours after administration) eae Bees nae 





{Due to susceptible organisms. = 


è Rapid, virtually complete absorption from Gl tract 
è Exceptionally high peak blood levels — 3 times 
greater than ampicillin (Clinical efficacy may not 


always correlate with blood levels.) 
® 


® Rapidly excreted unchanged in urine — 
250 and 500 mg Tablets 


(d (d 
Copyright © 1980, Wyeth Laboratories. All rights reserved. (cyclaci | | in) 125 and 250 mg per RN 


See important information on facing page. 


1⁄2 times faster than ampicillin 





@ “Based on T? 1% values for single oral doses of 500 mg cyclacillin 
tablet and 500 mg ampicillin capsule. Data on file, Wyeth Laboratories. 


5 ml Suspension 


Wyeth Laboratories . e:2cepna. Pa 19:0: V 


more than just spectrum 
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offer you a total surgical microscope system 
combining optical integrity and human engineering. 


For detailed information, contact your STORZ representative or write STORZ, Department D. 


“Consistent Craftsmanship Since 1893” 





INSTRUMENT COMPANY 


Patient after patient, 
indication after indication. 


Acute otitis media, Pneumocystis carinii pneumonitis, 
recurrent pyelonephritis, recurrent cystitis, shigellosis 


Septra’ Suspension 


Each teaspoonful (5 ml) contains: 40 mg trimethoprim and 200 mg “ane 





Septra Suspension b.i.d. 


Each teaspoonful.(3.ml) contains: 40 mg trimethoprim and 200 frig sulfamethoxazole 


a consistent performeriñ 
treating acute otitis media 
due to susceptible organisms. 


DR Burroughs Wellcome Co. 


Research Triangle Park 
Welicome | North Carolina 27709 





“\EPTRA SUSPENSION 
EACH TEASPOONFUL (5 ML) CONTAINS: 40 MG 
TRIMETHOPRIM AND 200 MG SULFAMETHOXAZOLE 


WITH A GREAT CHERRY TASTE. 








The original pleasant tasting, cherry-flavored 


® d k 
Septra’Suspension b.i.d. 
Each teaspoonful (5 ml) contains: 40 mg trimethoprim 
and 200 mg sulfamethoxazole 
A consistent performer in treating acute otitis 
media due to susceptible organisms. 


Septra DS b.i.d. 


Each tablet contains: 160 mg trimethoprim and 800 mg 
sulfamethoxazole 


Septra® DS Tablets Double Strength 
Septra® Tablets 
Septra® Suspension 


* INDICATIONS AND USAGE: 


URINARY TRACT INFECTIONS: For the treatment of urinary tract 
infections due to susceptible strains of the following organisms: Es- 
cherichia coli, Klebsiella-Enterobacter, Proteus mirabilis, Proteus 
vulgaris, Proteus morganii. It is recommended that initial episodes 
of uncomplicated urinary tract infections be treated with a single effec- 
tive antibacterial agent rather than the combination. 


NOTE: Currently, the increasing frequency of resistant organisms is a 
limitation of the usefulness of all antibacterial agents, especially in the 
treatment of these urinary tract infections. 


ACUTE OTITIS MEDIA: For the treatment of acute otitis media in 
children due to susceptible strains of Haemophilus influenzae or 
Streptococcus pneumoniae when in the judgment of the physician 
Septra offers some advantage over the use of other antimicrobial 
agents. Limited clinical information is presently available on the effec- 
tiveness of treatment of otitis media with Septra when the infection is 
due to Haemophilus influenzae resistant to ampicillin. To date, there 
are limited data on the safety of repeated use of Septra in children 
under two years of age. Septra is not indicated for prophylactic or 
prolonged administration in otitis media at any age. 


SHIGELLOSIS: For the treatment of enteritis caused by susceptible 
strains of Shigella flexneri and Shigella sonnei when antibacterial 
therapy is indicated. 

PNEUMOCYSTIS CARINII PNEUMONITIS: For the treatment of 
documented Pneumocystis carinii pneumonitis. To date, this drug 
has been tested only in patients 9 months to 16 years of age who were 
immunosuppressed by cancer therapy. _ 


CONTRAINDICATIONS: Hypersensitivity to trimethoprim or sul- 
fonamides. Pregnancy and during the nursing period. Infants less than 
two months of age. 


WARNINGS: SEPTRA SHOULD NOT BE USED IN THE TREAT- 
MENT OF STREPTOCOCCAL PHARYNGITIS. 


Clinical studies have documented that patients with Group A 
B-hemolytic streptococcal tonsillopharyngitis have a greater incidence 
of bacteriologic failure when treated with Septra than do those patients 
treated with penicillin as evidenced by failure to eradicate this organism 
from the tonsillopharyngeal area. 


Deaths associated with administration of sulfonamides have been re- 
ported from hypersensitivity reactions, agranulocytosis, aplastic anemia 
and other blood dyscrasias. Experience with trimethoprim alone is 
much more limited, but occasional interference with hematopoiesis has 
been reported as well as an increased incidence of thrombopenia with 
purpura in elderly patients on certain diuretics, primarily thiazides. 


Sore throat, fever, pallor, purpura or jaundice may be early signs of 
serious blood disorders. Frequent CBCs are recommended; therapy 
should be discontinued if a significant reduction in the count of any 
formed blood element is noted. 


PRECAUTIONS: Use with caution in patients with impaired renal or 
hepatic function, possible folate deficiency, severe allergy or bronchial 
asthma. In glucose-6-phosphate dehydrogenase-deficient individuals, 
hemolysis may occur (frequently dose-related). During therapy, main- 
tain adequate fluid intake and perform frequent urinalyses with careful 
microscopic examination and renal function tests, particularly where 
there is impaired renal function. 


Since Septra may prolong prothrombin time in patients on warfarin, 
coagulation time should be reassessed when Septra is given. 


ADVERSE REACTIONS: All major reactions to sulfonamides and 
trimethoprim are included, even if not reported with Septra. Blood 
Dyscrasias: Agranulocytosis, aplastic anemia, megaloblastic anemia, 
thrombopenia, leukopenia, hemolytic anemia, purpura, hypopro- 
thrombinemia and methemoglobinemia. Allergic Reactions: 
Erythema multiforme, Stevens-Johnson syndrome, generalized skin 
eruptions, epidermal necrolysis, urticaria, serum sickness, pruritus, ex- 
foliative dermatitis, anaphylactoid reactions, periorbital edema, con- 
junctival and scleral injection, photosensitization, arthralgia and allergic 





myocarditis. Gastrointestinal Reactions: Glossitis, stomatitis, nausea, 
emesis, abdominal pains, hepatitis, diarrhea and pancreatitis. C.N.S. 
Reactions: Headache, peripheral neuritis, mental depression, convul- 
sions, ataxia, hallucinations, tinnitus, vertigo, insomnia, apathy, fatigue, 
muscle weakness and nervousness. Miscellaneous Reactions: Drug 
fever, chills and toxic nephrosis with oliguria and anuria. Periarteritis 
nodosa and L.E. phenomenon have occurred. 


Due to certain chemical similarities to some goitrogens, diuretics 
(acetazolamide and the thiazides) and oral hypoglycemic agents, sul- 
fonamides have caused rare instances of goiter production, diuresis 
and hypoglycemia; cross-sensitivity may exist with these agents. In rats, 
long-term administration of sulfonamides has produced thyroid malig- 
nancies. 


DOSAGE AND ADMINISTRATION: Not recommended for use in 
infants less than two months of age. 

URINARY TRACT INFECTIONS AND SHIGELLOSIS IN ADULTS 
AND CHILDREN AND ACUTE OTITIS MEDIA IN CHILDREN: 


Adults: The usual adult dosage for the treatment of urinary tract infec- 
tions is two tablets or four teaspoonfuls (20 ml) every 12 hours for 10 to 
14 days. An identical daily dosage is used for 5 days in the treatment of 
shigellosis. 


Children: The recommended dose for children with urinary tract infec- 
tions or acute otitis media is 8 mg/kg trimethoprim and 40 mg/kg 
sulfamethoxazole per 24 hours, given in two divided doses every 12 
hours for 10 days., An identical daily dosage is used for 5 days in the 
treatment of shigellosis. The following table is a guideline for the at- 
tainment of this dosage using Septra Tablets or Suspension. 


Children: Two months of age or older: 


Dose — every 12 hours 


























Weight 
Ib kg Teaspoonfuls Tablets 
22 10 1( 5 ml) Ve 
44 20 2 (10 ml) 1 
66 30 3 (15 ml) 1v2 
88 40 4 (20 ml) 2 (or 1 DS tablet) 
For patients with renal impairment: 
Creatinine Clearance Recommended 
(ml/min) Dosage Regimen 
Above 30 Usual Standard Regimen 
Half of the usual 
15730 dosage regimen 
Use Not Recommended 


Below 15 





PNEUMOCYSTIS CARINII PNEUMONITIS: 

The recommended dosage for patients with documented 
Pneumocystis carinii pneumonitis is 20 mg/kg trimethoprim and 
100 mg/kg sulfamethoxazole per 24 hours given in equally divided 
doses every 6 hours for 14 days. The following table is a guideline for 
the attainment of this dosage in children. 








Weight Dose — every_6 hours 
Ib kq Teaspoonfuls Tablets 
18 8 1( 5 ml) V2 
35 16 2 (10 ml) 1 
53 24 3 (15 ml) 1v2 
70 32 4 (20 ml) 


2 (or 1 DS tablet) 





HOW SUPPLIED: TABLETS, containing 80 mg trimethoprim and 400 
mg sulfamethoxazole — bottles of 40, 100, 500 and 1000 tablets; unit 
dose pack of 100. 


ORAL SUSPENSION, containing the equivalent of 40 mg trimethoprim 

and 200 mg sulfamethoxazole in each teaspoonful (5 ml), cherry fla- 

vored — bottle of 473 ml. Also available in double strength, oval- 

shaped, pink, scored tablets containing 160 mg trimethoprim and 800 

mg sulfamethoxazole — Compliance™ Pak of 20, bottle of 60 and unit 

dose pack of 100. 

References: 

1. Data on file, Burroughs Wellcome Co. 

2. Schwartz R, Rodriguez W, Ross S, et al: TMP-SMX in the treatment of 
otitis media secondary to ampicillin-resistant strains of H influen- 
zae. Second International Symposium on Recent Advances in Otitis 
Media with Effusion, Columbus, Ohio, 1979. 

3. Kucers A, Bennett N Mck: The Use of Antibiotics: A Comprehen- 
sive Review with Clinical Emphasis, ed 3. Philadelphia, Lippin- 
cott, 1978, p 700. 


PR 


Wellcome 


Burroughs Wellcome Co. 
Research Triangle Park 
North Carolina 27709 


SSS = Tony pe 





The new, revised 


AMA UNIFORM 
HEALTH INSURANCE CLAIM FORM 


is now mandated for all Medicare Part B reimbursement! 


Now available from the AMA! 


This newly revised AMA Uniform Health Insurance Claim 
Form was jointly developed by the AMA and the Health 
Care Financing Administration, and has been approved 
by the AMA Council on Medical Service. 


‘The most widely used and accepted 
health insurance claim form 

in America. 

In addition to being mandated for all Medicare Part B 


reimbursement by HCFA, the AMA form is approved for 
CHAMPUS, preferred for Medicaid, used by more than 30 


Return to: Order Department 
American Medical Association 
P.O. Box 821 
Monroe, Wisconsin 53566 





Single Form, OP-407 (In pads of one hundred) 
Snap-out Form, OP-408 (Original and carbon) 




















On orders of $.00-$10.99 add $1.50, $11.00 or more 
add $2.00. For special handling (ship via UPS) add $2.50. 


NAME 


PRICE 
TYPE OF FORM QUANTITY * PER THOUSAND 






|] Continuous Computer Form, OP-409 (Original and one carbon) 


*NOTE Larger quantities available at special rates. Write to: Order Handling, AMA, 535 N. Dearborn, Chicago, IL 60610 


Check or money order must accompany this order and be made payable to the American Medical Association 


Blue Shield Plans nationally and recommended by the 
Health Insurance Association of America to its more than 
300 member companies. 

Choose the format compatible to 
your reporting system! 


The AMA form is available in three formats: single sheet, 
two-part carbon snap-out, and two-part, carbon-contin- 
uous pin-feed computer form. 


Order your official AMA claim 
forms today! 


-————————— ~~~ - a aa 


1,000-25,000 
1,000-25,000 
1,000-25,000 


$25.50 


HANDLING CHARGE 
TOTAL 





ADDRESS 





CITY/STATE/ZIP 
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PACIFIC COAST 
OTO-OPHTHALMOLOGICAL SOCIETY 


Announces 


-SIXTY-FIFTH 
ANNUAL OTOLARYNGOLOGY 


SCIENTIFIC PROGRAM 


June 7-11, 1981 Hotel Utah 
Salt Lake City, Utah 


GUEST FACULTY 
Charles Krause, M.D. University of Michigan 
Ann Arbor, Michigan 


Michael Paparella, M.D. University of Minnesota 
Minneapolis, Minnesota 


The program will include both scientific papers and 
panel discussions on recent trends and advances in 
Otolaryngology, Head and Neck Surgery, and Facial 
Plastic Surgery. 


Scientific Program Chairman Panel Program Chairman 


Paul J. Donald, M.D., Robert Bone, M.D. 
F.R.C.S.(C) Scripps Clinic 

University of California San Diego 

Davis 


For further information, contact: 


Mr. Richard Pruter, Executive Secretary 
P.O. Box 49412, Los Angeles, CA 90049 





COLY-MYCIN® S OTIC 

with Neomycin and Hydrocortisone 

(colistin sulfate—neomycin sulfate—thonzonium 
bromide—hydrocortisone acetate otic suspension) 
CAUTION: Federal law prohibits dispensing without 
prescription. 

Indications. For the treatment of superficial bacterial 
infections of the external auditory canal, caused by 
organisms susceptible to the action of the antibiotics; 
and for the treatment of infections of mastoidectomy 
and fenestration cavities, caused by organisms suscep- 
tible to the antibiotics. 

Contraindications. This product is contraindicated 

in those individuals who have shown hypersensitivity 
to any of its components, and in herpes simplex, 
vaccinia and varicella. 

Warnings. As with other antibiotic preparations, 
prolonged treatment may result in overgrowth of 
nonsusceptible organisms and fungi. 

If the infection is not improved after one week, 
cultures and susceptibility tests should be repeated to 
verify the identity of the organism and to determine 
whether therapy should be changed. 

Patients who prefer to warm the medication before 
using should be cautioned against heating the solution 
above body temperature, in order to avoid loss of 
potency. 

Precautions. If sensitization or irritation occurs, medi- 
cation should be discontinued promptly. 

This drug should be used with care in cases of 
perforated ear drum and in longstanding cases of 
chronic otitis media because of the possibility of 
ototoxicity caused by neomycin. 

Treatment should not be continued for longer than 
ten days. 

Allergic cross-reactions may occur which could 
prevent the use of any or all of the following antibiotics 
for the treatment of future infections: kanamycin, 
paromomycin, streptomycin, and possibly gentamicin. 
Adverse Reactions. Neomycin is a not uncommon 
cutaneous sensitizer. There are articles in the current 
literature that indicate an increase in the prevalence of 
persons sensitive to neomycin. 

Dosage and Administration. The external auditory 
canal should be thoroughly cleansed and dried with a 
sterile cotton applicator. 

For adults, 4 drops of the suspension should be 
instilled into the affected ear 3 or 4 times daily. For 
infants and children, 3 drops are suggested because of 
the smaller capacity of the ear canal. 

The patient should lie with the affected ear upward 
and then the drops should be instilled. This position 
should be maintained for 5 minutes to facilitate 
penetration of the drops into the ear canal. Repeat, 
if necessary, for the opposite ear. 

If preferred, a cotton wick may be inserted into the 
canal and then the cotton may be saturated with 
the solution. This wick should be kept moist by adding 
further solution every 4 hours. The wick should be 
replaced at least once every 24 hours. 

How Supplied. Coly-Mycin S Otic is supplied as: 
N-0071-3141-08 (Stock 22-3141-63)—5-ml bottle. 
N-0071-3141-10 (Stock 22-3141-64)—10-ml bottle. 

Each ml contains: Colistin sulfate equivalent to 3 mg 
of colistin base. Neomycin sulfate equivalent to 3.3 mg 
neomycin base, Hydrocortisone acetate 10 mg 
(1%). Thonzonium bromide 0.5 mg (0.05%), and 
Polysorbate 80 in an aqueous vehicle buffered with 
acetic acid and sodium acetate. Thimerosal (mercury 
derivative) 0.002% added as a preservative. 

Shake well before using. 

Store at controlled room temperature 59°-86°F 
(15°-30°C). Stable for 18 months at room temperature; 
prolonged exposure to higher temperatures should be 
avoided. 

Full information is available on request. 


PARKE-DAVIS 
Div of Warner-Lambert Co 
Morris Plains, NJ 07950 USA 


PD-JA-0427-1-P (4/80) 


WHAT THESE DROPS GIVE... 
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Rapid relief of otitis externa with an effective combination of 4 medications 
o Hydrocortisone Acetate provides reduction of inflammation and 
symptomatic relief of pain. 
o The broad-spectrum antibacterial activity of Colistin Sulfate and — 
Neomycin Sulfate results in continuing efficacy. PE NA oan p= 
0 Thonzonium Bromide enhances efficacy by dispersion and pene- =. iere 
tration of the exudate to permit delivery of active medications ine E wise 
2 to the infection site. Coly-Mycin S Otic 
Coly-Mycin S Otic also offers convenient dosage versatility— : ; 
- the 5-ml size is usually sufficient for unilateral infection, while with Neomycm and encore 
the 10-ml size may be preferred for severe bilateral involvement. be clets Sacagawea ca 
Usual Dosage: COLY-MYCIN S OTIC—4 drops in each 
infected ear 3 or 4 times a day. PARKE-DAVIS 


Please see preceding page for brief summary. AAAA ECS 
© 1980 Warner-Lambert Company Morris Plains, NJ 07950 USA 
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- Bto30minutes...insteadofdays — 
CERUMENEX crops 


_ (triethanolamine polypeptide oleate- condensate) 





Remove ear wax’ a Single, simple treatment 


Fast —A single, 15-30 minute treatment i in the office or home is usually all that is needed. 
Simple — Does not require repeated instillations for several days, as do other agents — 
helps avoid painful instrumentation. 


oe Efficacy — Excellent results reported in more than 95% in over 2 800 
patients. * 


Simple 15-30 minute home or office procedure: 
1. Fill ear canal with the drops, with patient’s head tilted at 45° angle. 
2. Insert cotton plug and allow to remain for only 15-30 minutes. 


3. Gently flush ear with lukewarm water, using soft rubber syringe (avoid excessive 
pressure). 













Indications: Removal of cerumen; removal of impacted cerumen prior to known dermatologic sensitivity or other allergic manifestations. Avoid 

ear examination, otologic therapy or audiometry. Contraindications: undue exposure of large skin areas to the drug. Adverse Reactions: 
Previous untoward reaction to the drops; positive patch test. Precautions: Reported incidence in clinical studies* is about 1% ranging from mild 

Patch test in patients with suspected or known allergy. Use with caution in erythema to severe eczematoid reaction of external ear and periauricular 


Otitis externa; avoid using in otitis media, presence of perforated drum, tissue; all reported uneventful resolution and no sequelae 
*Bibliography available on request. 
Purdue Frederick 
© Copyright 1978, The Purdue Frederick Company/Norwalk, CT 06856 
211978 B9043 





THE DENVER NASAL SPLINT ™ 
VS 
THE PLASTER CAST 
WHICH DO YOU PREFER? 


5-7 Minute Application l] Minute Application 
Messy Application No Operating Room Mess 
Blood Stainable Not Stainable 

Water Absorbant Water Resistant 

Poorly Adhesive i Very Adhesive 
Conspicuous Inconspicuous 


FOR MORE INFORMATION ON 
THE DENVER NASAL SPLINT ™ 
CALL 303-751-4260 


THE DENVER SPLINT IS A TRADEMARK OF DSC INCORPORATED 
THE DENVER SPLINT COMPANY, INC. 1455 SO POTOMAC STREET, SUITE 201 
U.S. PATENT #4153051 =#4,213,452 AURORA, COLORADO 80012 











‘improved 
formula 










Each Spansule® capsule contains 75 mg. phenylpropanolamine hydrochloride 
and 12 mg. chlorpheniramine maleate. 


% more decongestant! 


Now 75 mg. phenylpropanolamine HCI 


% more antihistamine! 


Now 12 mg. chlorpheniramine maleate 





...for the symptomatic cold and allergy relief“ 
most physicians want 


CONTAINS NO ANTICHOLINERGIC 





Before prescribing, see complete prescribing information Usage in Pregnancy: Use in pregnancy and: women whoo.) 
in SK&F literature. The following is a brief summary. might bear children only when potential benefits gutweigh ne 





ree possible hazards. : 
Indications  — i Precautions: Use cautiously in persons with cardi ovascular oe 
For symptomatic relief of nasal congestion, runny disease, glaucoma, hypertension, prostatic hypertrophy. oe 
nose, sneezing, itchy nose or throat, and itchy and hyperthyroidism, diabetes. Mes 


watery eyes as may occur with the common cold Adverse Reactions: Drowsiness. excessive dryness of 


nose, throat or mouth, nervousness or insomnia. Also, 
nausea, vomiting, epigastric distress, diarrhea, rash, 
dizziness, weakness, tightness of chest, angina pain, 
abdominal pain, irritability, palpitations, headache; incoor- 


or in allergic rhinitis (e.g., hay fever). 

N.B.: A final determination has not been made on the 
effectiveness of this drug combination in accordance 
with efficacy requirements of the 1962 Amendments 


to the Food, Drug and Cosmetic Act dination, tremor, dysuria, difficulty in urinati 








cytopenia, leukopenia, convulsions, hyp 


Contraindications: Hypersensitivity to either ingredient: sion, anorexia, constipation, visual 


concurrent MAO inhibitor therapy: severe hypertension: . os ; 
lower respiratory tract conditions, including asthma: Supplied: Bottles of 50 capsules: in 
coronary artery disease: stenosing peptic ulcer: pyloroduo- Of 100 capsules (intended for institu 
denal or bladder neck obstruction. Children under 12: 
nursing mothers. 
Warnings: Caution patients about activities requiring alert- 
ness [e.g.. operating vehicles or machinery). Warn patients : Souls : 
“> of possible additive effects with alcohol and other CNS Smith Kline &French Laboratories 
< depressants. Philadelphia, Pa. 


mithKlime Corporation, 1981 — 





CAUTIOUS of Aspirin 
CONCERN over Phenacetin 
CAREFUL of Coloring Dyes 


R ESGIC’ 3 


Containing . . . Acetaminophen 
(No coloring dyes in new white ESGIC tabi 












5 
COMPOSITION: Each tablet contains: 
Jegbutylallyibarbituric Acid (butalbital) 20 ee ee eee eens ees MEENA TIAR i Sati te a. eae Oh, EARE athe 50 mg. (3/4 
WARNING: May be habit adie 
Caffeine .. 2... 0, Ik Ieee tarred cok Ret de a oan be eked Ged Masih al Mets Ss Ganesh AA M, Padget OM an EES IAE Ril ohh Ba Saas renee 40mg.(2/3 
“Nestamninophen ... . ESO EOE ER EN EEAO EEEE AN EAE DAE EA T EEA E EEEE E E ce ETENEE S RE . 325 mg. {5 


Caution: Federal law prohibits dispensing without-a prescription. 


roperties and Therapeutics: Many clinicians report that nervous tension and anxiety underlie stress or muscle contraction. headache. Sustained contraction of head and neck: muscle 
major factor in this type of headache. ESGIC was designed to be an effective means of relieving head pain due to these tactars by combining the analgesic effect of acetaminophen: win 
miid sedative effect of isobutylallyibarbituric acid, Acetaminophen may be used safely and comfortably -by most persons sensitive to aspirin, 


i Based onta review Of this drug by the National Academy of Sciences-Nationa! Research Council and/or other information, FDA has classified the indications as follow 
posable -effactiver For üsë to relieve pain, in conditions in which combined sedative and analgesic. action is desired, such as, nervous tension and sleeplessness associated wit 
“Spain; headache, or gérieral malaise”; in nervous and muscular pain accompanied by hyperexcitability and nervousness; andin “all conditions requiring relief of pain or reduction e 
fever, such as rheumatic_and arthritic conditions: neuraigia, aches and pains, dysmenorrhea, respiratory infections and febrile conditions lcommon colds-and grippe), dental extractior 
and minor surgical procedures afd headaches.” Final classification of the iess-than-effective indications requires further investigation. 


Contraindications: Hynersensiti ity to any ‘ot the: eomponents: 






Precautions: Due: to the Presence: ‘of. a ba biturate, may be habit forming. Excessive or protonged use should be avoided. Keep out of the réach of. children, 
Side Effects: In rare instances. drowsiness, nausea, „constipation, dizziness, afd skin rash may occur. Discontinue use immediately upon occurrence ofany such reactions, 
Adult Dosage: One to two tablets. repeated if necessary; but not more than six per day._ 


Complimentary Clinical Trial SAMPLES will be sent on Request. oe LABORATORI 


Jersey 07931 






Distributed Nationally. 



















i Great nose 
’ deserve — 





the longest- 
lasting nasal 
decongestant 


rapid onset of action... 
b.i.d. dosage 
for 24-hour relief 


Afrin delivers up to 24-hour relief of 
nasal/sinus congestion due to colds, 
allergies, and sinusitis; and of 
eustachian tube blockage. Available in 
nasal spray, menthol nasal spray, 

nose drops, and pediatric nose drops. 


Recommend Afrin... 
the longest-lasting 
nasal decongestant 


COPYRIGHT ©1980, SCHERING CORPORATION. ALL RIGHTS RESERVED. SAS BET 






-The Biom -Singer™ Voice 
Prosthesis is inserted into a 
surgically created tracheo- 
esophageal fistula, to 
` restore voice to the post 
laryngectomy patient. 





Designed by 
ERIC D. BLOM, Ph D 
MARK |. SINGER, MD. 
Indianapolis, Indiana 


B »m-Singer™ Voic Prosthe: 
Blom-Singer™ Dummy Voice Prosthesis: 


esis — 








The Blom-Singer™ Dummy 
Voice Prosthesis prevents 
tracheal soiling and maintains 
fistula patency when used as 

a plug in situations where a 
functioning valved unit is not 
immediately available. It is 
radio-opaque, enabling x-ray « 
confirmation of a proper fit. 


VOICE PROSTHESES AND DUMMY PROSTHESES ARE: 
Easy to clean 
Easy to sterilize —boiling water or steam autoclave i 
Completely inert— medical grade silicone 


Packaged individually in a handy see-through, 
pocket sized, plastic case 


Available in seven different lengths 
(stated in crn): 2.2, 2.6, 3.0, 3.3, 3.6, 4.0, and 4.3 


SPECIAL DOUBLE FACED TAPE 
IS AVAILABLE IN 12 x 108 INCH ROLLS : 
TO ANCHOR PROSTHESIS TO SKIN : 


BIVONA SURGICAL 

7933 New Jersey Ave. 

Hammond, IN 46323 

(219) 989-9150 
TELEX 27-6107- 


ee ee etal 


Desire second associate in 
expanding 30 man multi- 
specialty group located one 
i hour N.Y.C. Comprehen- | 
from SIMPLE tO Xiiometer a precision portaie for an sive service. Audiologist. | 
and bone conduction tests. Operates trom No investment, excellent ; 


SOPHISTICATED _tesiences"aseoor wears ony s'es schools. N.J. license re 


peo quired. Outstanding oppor- 
o] tunity. 


for every NEED. . . Screening. . . Diagnostic. . . Clinical Call or write 


Accurate hearing diagnostic 


equipment for the smailest S. Herring, Administrator | : 


office to the largest clinic — 
make ECKSTEIN your ONE- Roxbury Medical Group, o 


STOP headquarters for BETTER P.A. cee 
HEARING TESTING! 77 Sunset Strip ey. 
Write or call for detailed infor- Succasunna N.J. 07876 

g Š s , 


ode eee Coie ean mation and attractive prices. 

e l A mm Clinical Audiometer. For hospitals, 

clinics, otologists. Versatile split channel with elec- FOR EXCELLENCE IN 

tronic: pulsing and alternate simultaneous foudress 

baiance..Calibrated speach and pure tone. Free fieid A UDIOLOGICAL 201-584-4947 


output - full frequency range. Whatever your clinic INSTRUMENTATION 


~ EB makes it! 


6) p) Eckstein Bros., Inc. 


/ 4807 West 118th Place - (213) 772-6113 HAWTHORNE, CA 90250 


ANNUAL 


nena mer eaten 


WANTED Course Director: Charles J. Krause, M.D. 


sg siete : The University of Michigan Department of Otorhinolaryngology 
Board certified/ eligible Otolaryngologist announces a comprehensive course in head and neck oncology to- 


; È be held April 27-May 1, 1981. Designed to provide the surgeon — 
wanted for a well established Group with with a systematic approach to the treatment of head and neck 


four offices in the Dallas Metroplex area. cancer, a broad range of topics will be covered in didactic 
: presentations and cadaver dissection. Included will be: tumor | 
~ Practice includes all aspects of General immunology and virology, clinical and radiographic diagnostic — 


techniques, principles of radiation therapy, dental evaluation and- 
Otolary ngology, Allergy, Head and Neck prosthetic management, with special emphasis on principles and 
Facial Plasti reery. techniques of surgical treatment and immediate reconstruction. | 
Surgery and Facial Plastic Su gery A special feature which is optional will be 3 workshops in 
; 7 od . microvascular anastomosis. ; 
Well-equipped office facilities include: Enrollment for this course will be limited. 


Allergy, Audiology ? X-ray and Speech The tuition fee will be $500 for physicians in practice and 


Ther apy departments. $350 for residents, including anatomic dissection material. For 
those not wishing to perform cadaver dissections, detailed video 
demonstrations of each surgical procedure will be presented. 

CONTACT: Tuition for those not participating in cadaver dissections willbe | 
J.D. SEIFERT, M.D. or $400 for practicing physicians and $250 for residents. 


So LS. WEPRIN, M.D. This course is approved for 42 units of continuing education 


a credit through the University of Michigan's Postgraduate Medical 
OTOLARYNGOLOGY CONSULTANTS, P.A. passes ER. 


a 1521 Northwest Highway For further information contact: Charles J. Krause, M.D., 
~ Garland, Texas 75041 Professor and Chairman, Department of Otorhinolaryngology, 
; : University of Michigan Hospitals, Ann Arbor, Michigan 48109. 





pain control | 
suppression of 


ANCE: Pleasant taste without after 


JETCO CANNULAS 


MEDICAL 
KITE” 


DEEP ANESTHESIA 


CONTROLS PAIN 


SUPPRESSES 
GAG REFLEX 


cca! Anesthesia tor Peroral 
< Gaskill and Gillies, 


ae joinery wid abocanary : 
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IMPROVED FLAVOR ® 


CETACAL 


Control Pain 
Control Gagging 
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ANATOMY AND HISTOPATHOLOGY OF THE 
HEAD AND NECK AND TEMPORAL BONE 










Continuing Medical Education 
Indiana University School of Medicine 
July 13-24, 1981 







An in-depth review of embryology and basic and surgical 
anatomy will be presented in lectures and laboratories with 
appropriate clinical correlations. Histopathology lectures 
are followed by microscopic laboratory study of pathology 
from selected cases. Each participant will perform temporal 
bone dissection using the operating microscope. Present 
day clinical applications of basic anatomy and embryology 
will be stressed. 













Limited Enrollment 
For Further Information: 

Division of Continuing Medical Education 
Indiana University School of Medicine 
1100 West Michigan Street 
Indianapolis, IN 46223 
(317) 264-8353 























otolaryngology 
PHYSICIAN 


Whether you're ready to change locations or start your first practice, 
Memorial Hospital at Woodstock can apprise you of several excellent 
opportunities. 












We are a community hospital undergoing major expansion and im- 
provements, located in Woodstock, illinois and are moving forward 
to meet the needs of the area we serve and its growing population. 







Woodstock is an All American City located in a rustic atmosphere, 
„with year-round recreation facilities, just 20 miles from Lake Geneva, 
Wisconsin, and 50 miles northwest of Chicago. If you like the bene- 
< fits of the big city with smaller community living, Woodstock should 

be considered by you and your family. 









Financial assurances can be individually designed to meet practice 
needs. We would enjoy having you meet physicians currently in prac- 
tice here and others in the community to discuss specific needs and 
potential. 








For more information, contact: 











LeRoy F. Pesce 
Executive Director 
Memorial Hospital for 
McHenry County, Inc. 
: BIS: 338- 2500 


 MemorialHospita 
for MCHenry County 
527 W. South Str. 
Woodstock, Ilinois 60098 


Equal Opportunity Employer M/F 











brand of dexbrompheniramine maleate 6 ng 
and pseudoephedrine sulfate 120 mg: 


Sustained-Action Tablets 


opens the way 
.innasal/sinus ie 
congestion and 5 
blocked eustachian 

tubes 


...in sneezing, runny 
nose, itchy eyes, and 
other allergic 
symptoms 





...for up to 24 hours 
with convenient 
b.i.d. dosage 


Clinical Considerations: 

INDICATIONS 

DRIXORAL Sustained-Action Tablets are 
indicated for the relief of symptoms of upper 
respiratory mucosal congestion in seasonal 
and perennial nasal allergies, acute rhinitis, 
rhinosinusitis, and eustachian tube blockage, 
CONTRAINDICATIONS 

DRIXORAL should not be given to children 
under 12 years of age. 

DRIXORAL should not be administered to 
pregnant women or nursing mothers, until 
the safety of this preparation for use during # 
gestation and lactation is established. 

DRIXORAL is contraindicated in patients 
with severe hypertension and coronary 
artery disease. 

WARNINGS 

Asin the case of other preparations 
containing central nervous systemn-acting 
drugs, patients receiving DRIXORAL should 
be cautioned about possible additive effects 
with alcohol and other central nervous 
system depressants, such as hypnotics, 
sedatives and tranquilizers. 

Patients receiving DRIXORAL should 
also be cautioned against hazardous 
occupations requiring complete mental 
alertness, such as operating machinery or # 
driving a motor vehicle. 

PRECAUTIONS 

Preparations containing pseudoephedrine 
should be used cautiously in patients with 

the following conditions: hypertension; 
coronary artery disease, or any other 
cardiovascular disease: glaucoma: prostatic 
hypertrophy. hyperthyroidism; diabetes. 
ADVERSE REACTIONS 

The physician should be alert to the 
possibility of any of the adverse reactions 
which have been observed with mh 
sympanomimole andantihistaminic drugs. 
Theseinclude; drowsiness; confusion; 
restlessness; nausea; vomiting: drug rash; 
vertigo: palpitation: anorexia: dizziness: 
dysuria due to vesicle sphincter spasm; 
headache: insomnia, anxiety, tension, 
weakness: tachycardia: angina, sweating, w 
blood pressure elevation: mydriasis: gastric ` 
distress: abdominal cramps; central nervous 










~ system.stimulation: circulatory collapse. 


11112447 : AUGUST 1979 
For more complete details, consult 
package insert or Schering literature 
available from your Schering 


: Ponresemative or Professional Services 
hering Corporation 





















DřIXoral 


brand of dexbrompheniramine maleate 6 mg. and pseudoephedrine sulfate 120 mg. 


Sustained-Action Tablets 
antihistamine/decongestant action 












opens the way 
. and delivers 
\ relief in upper 
respiratory 
congestion 















































































Evoked potential instruments generate very potential instruments. Artifacts created by the 


high-voltage, high-frequency signals (e.g., digital instrument's digital system (Fig. 2) cause problems - 
pulses, CRT deflection signals, stimulus pulses) in because the digital system generates many very 
close proximity to the very low-voltage signal from high-frequency transients (particularly at sweep 
the patient. Therefore, designing a “noise-free” onset) which are time-locked to the average. In 
evoked potential instrument presents a challenge to auditory evoked potential recording, earspeaker 

_ the engineer. artifacts also create problems (Fig. 3),because the 

Figs. 2 and 3 illustrate two particularly trouble- earspeaker is an excellent electromagnetic radiator 

some types of noise interference in evoked located close to the patient electrodes. 


DIGITAL SYSTEM EARS PEAKER 


RS PANO DEEN ors AME Pe eee 


10 MSEC 10. MSEC 


STIM. IO MSEC 


Figure 1. Auditory brainstem response {ABR) Figure 2. Some os Figure 1, except  ground-loop Figure 3. Some as Figure}, except the edrspeaker 





recorded from vertex {ipsilateral earlobe reference). was created in the digital-system shield ground (o shield ground lead was routed to common ground 

Each trace. is a’ seporate average of, 1,000 responses defect commonly encountered in evoked potential through instrument chassis. rather than. directly, Click 
Upward deflection represents vertex. positivity, The 80 systems}. The ABR is now superimposed on a large artifact radioted from earspeaker appears: as o negative 
dB. HL click stimulus was delivered by an electrastat- artifact which appears as a sharp negative deflection at spikeat stimulus onset, The trailing edge of this spike 
cally - electromagnetically shielded headset The click the beginning of the average followed by a siow return distorts the first ABR: wave. 


was delayed two milliseconds from the overage onset: to baseline. Also, very high frequency digital-system 
oiin ; noise appears on the trace as “hash”. 


To minimize noise interference in the Life-Tech 
8000 series evoked potential instruments, we 
incorporated extensive internal electrostatic and 
electromagnetic shielding and decoupled all 
internal power supplies to prevent them from 

‘becoming noise-conducting pathways. We also 
carefully pre-planned the chassis layout to 
maximally separate high- and low-voltage sources 
and to make all ground paths as short as possible. 
We also designed the shield ground circuits to 
separate the ground paths for the digital and the 
low-level analog subsystems, Also, we installed 
pulse-smoothing ferrite beads at critical points on 
the digital-system circuit boards. 

We take considerable pride in the high quality of 
our 8000 series evoked potential instruments. We 

_ think they are unsurpassed in their ability to deliver 
noise-free recordings, not only under ideal laboratory 


® 
conditions but also in such demanding Life-Tech 
environments as the out-patient clinic and the 
intensive care unit. Instruments, Inc. 
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The T-TUBE 


Catalog no. 24-0071. 


The Richards T-Tube offers the otology surgeon a long term 
ventilation tube that is easily inserted through a small incision and is- 
designed to remain firmly positioned in the tympanic membrane. ` 
_ Because the T-Tube is designed with a long shaft and flexible flanges, 
it may be easily extracted. The T-Tube is made of silicone and is easily 
trimmed to adapt to the surgeon’s needs. PE 

YOUR MICROSURGERY COMPANY gamm, | RICH ARDS 
| Richards Manufacturing Co., Inc. 
sa Memphis. Tennessee 38116, U.S.A. 
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Second Primary Respiratory Tract 


` Malignant Neoplasms 


in Supraglottic Carcinoma 






LS im this ‘study, a second respiratory 
tract malignant neoplasm developed in 20 
Of. 163. cases of supraglottic carcinoma 
either at the time of diagnosis or after 
diagnosis. Using an actuarial method of 
calculation, 19% of the. survivors will 
experience a second respiratory tract 
malignant neoplasm within five years after 
the diagnosis of supraglottic carcinoma. 
This is three times. the incidence in 
patients. who survive glottic carcinoma 
and 14 times the incidence in the normal 





population. A third of this group of 


patients with supraglottic carcinoma are 
alive and well at five years, a third died of 

supraglottic cancer, and a third died of 
intercurrent disease. The death rate from 
disease is twice that seen in 
population, and this differ- 
almost entirely to. second 






respiratory tract tumors. Even if the cure 


rate of patients. with primary supraglottic 
carcinoma was 100%, only half of these 
patients would actually be alive at tive 
years, owing to deaths from intercurrent 
disease. More emphasis needs to be 
placed on the reduction of the mortality 
from second respiratory tract tumors with 
the use of screening or preventive meth- 
ods. 
(Arch Otolaryngol 1981;107:135-137) 
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e recently completed a study on 
the occurrence of second respi- 
ratory tract malignant neoplasms. in 
patients who had previously been 
treated for glottic cancer.’ In that 


study, we presented a method of anal- 


ysis and presentation of data so. that 
the risk of second respiratory tract 
malignant neoplasms could be precise- 
ly quantified and compared with the 
risk of second tumors that arose in 
patients with other primary tumors in 


-the respiratory tract. 


We used the same methods of calcu- 
lation in‘analyzing the occurrence of 
and mortality from second respiratory 


tract. malignant neoplasms in a large 


group of patients who. were treated 
for supraglottic carcinoma; we com- 


„pared these results. with those ob- 


tained in the group of patients with 


‘glottic cancer. 


Aceepted for publication June 4, 1980. 
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METHODS AND MATERIALS 


A detailed. retrospective analysis of. all 
cases of supraglottic cancer seen at the 
Princess: Margaret Hospital, Toronto, be- 
tween Jan 1, 1970, and Dee 31, 1974, was 
carried out. In this analysis, we specifically 
looked ‘for second respiratory tract tu- 
mors. 

The following. criteria for inclusion in the 
study. were. used, i 
1. The respiratory tract included the tra-:, 
cheobronchial tree, larynx, all three regions 


of the pharynx, upper esophagus, and the 


oral cavities, including the lip: 

2. Metachronous tumors: included’ those 
tumors. that developed. more than. -six 
months after the diagnosis of. supraglottic 
carcinoma. ` 

3. Synchronous tamas induded “those 


‘tumors that were diagnosed at the time of 


the initial appearance: ‘of ‘the: supraglottie 
carcinoma, or up, ta: six months thereaf- . 
ter. 

The data are presented in two forms: (1) 
the-erude risk of a second respiratory tract 
primary. tumor <developing and (2) an 
actuarial rate. : 

The actuarial: method. of estimating the 
risk of-a second respiratory tract malig- 
nant neoplasm developing has been de- 
scribed in detail in an earlier report.’ In 
essence, this method looks at the rate of 
development of second respiratory tract 
primary tumors that one might expect in 
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* 


patients who are cured of supraglottic car- 
cinoma. 
The probability of avoiding death from a 


second respiratory tract malignant. neo- 


plasm also is calculated, supplying an accu- 


rate measure of survival from these tumors 


when all other causes of death are 
excluded. 
The results obtained have been com- 


pared with those found in a group of 
patients who were previously treated for 


glottic carcinoma.’ 


RESULTS 


In the group of 163 cases with 
supraglottic carcinoma that was re- 
viewed, 20 cases of a second respirato- 
ry tract malignant neoplasm were 
found. Thirteen tumors were meta- 
chronous, and seven tumors were syn- 
chronous. The crude incidence of a 
second respiratory tract malignant 
neoplasm was 12.3% (20/163 patients). 
Of the 20 patients in whom a second 
respiratory tract malignant neoplasm 
developed, 13 neoplasms arose in the 
lung; 12 of these patients died of. the 
tumor. The other patient apparently 
was cured by surgical resection of the 
affected lung. 

No attempt was made to divide 
these cases up by the stage of the 
supraglottic. lesion because of the 
small number of patients in each indi- 
vidual stage grouping. We have pre- 
viously found that the stage of a lesion 
in glottie cancer has no influence on 
the incidence of second respiratory 
tract tumors,’ 

In the group of patients with supra- 
glottic. lesions, a second respiratory 
tract primary tumor: will develop: in 
19% of the patients within five years, 
a rate of almost 4% each year (using 
the actuarial method of calculation). 
This rate is constant with time. For 
the patients with glottic carcinoma, a 
second respiratory tract malignant 
neoplasm will develop. in 6.5%. of the 
patients within five years. Thus, pa- 
tients with supraglottic carcinoma 
have a threefold greater risk than. pa- 
tients with glottic carcinoma of expe- 
riencing a. second: respiratory tract 
malignant neoplasm. This difference 
is highly significant (P = < .0005). 

The Figure demonstrates the vari- 
ous survival factors in supraglottic 
carcinoma. It can be seen that a third 
of the patients with supraglottic carci- 
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lilustration shows proportion of patients alive, proportion of patients dying of supragiottic 
cancer, and proportion of patients dying of intercurrent disease vs time after treatment of 
supraglottic cancer. RT indicates respiratory tract. 


noma are alive and well at five. years 
(shown by the uncorrected actuarial 


‘survival curve). A third of the patients 


died of supraglottic carcinoma, anda 
third of the patients died of intercur- 
rent disease. Of the intercurrent. dis- 
ease deaths, half were caused. by sec- 
ond -respiratory tract tumors. ‘The 


death rate caused by intercurrent dis- . 


ease in a patient with supraglottic 
carcinoma is twice the expected rate 
(when compared with a matched age 
and sex population, but without supra- 
glottie carcinoma). This difference is 
statistically significant (P < .05) and 
is due almost entirely to the increase 


in. second respiratory tract primary 
tumors, which is 14 times the expected 
rate seen in the normal population of 
the same age and sex distribution. 


COMMENT 


The high incidence of second pri- 
mary malignant neoplasms in pa- 
tients who are treated for respiratory 
tract malignant neoplasms has been 
well documented,’ although few re- 


. ports exist estimating the exact risk 


of such tumors developing. 

Since the Princess Margaret Hospi- 
tal is the only radiotherapeutic facility 
for all of metropolitan Toronto and, 
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thus, provides a singularly unselected 
group of patients for study, the oppor- 
tunity presents itself for an accurate 
¿calculation of these risk factors. 

The actuarial method of calculation 


me ‘that was used in the present study has 


been described in detail in an earlier 
report.’ It provides an accurate meth- 
od of determining the actual incidence 
of second respiratory tract malignant 
neoplasms in patients who survive the 
original tumor, and it allows for com- 
parison of this incidence: in different 
primary sites. These factors. are of 
importance. in selecting high-risk 
groups for special screening pro- 
grams. 


The uncorrected actuarial five-year 


survival for supraglottic carcinoma 


was 34%. This means that 66% of the . 


patients who initially had a supraglot- 
tic carcinoma at the Princess Marga- 
ret Hospital from 1970 to 1974 could 
expect to be dead in five years. How- 
ever, only half of these deaths are 
caused by supraglottic carcinoma, and 
e deaths are caused by inter- 
current disease, including second res- 
piratory tract malignant neoplasms. 
_ When analyzing the conditions of 
patients who die of intercurrent dis- 
ease (Figure), it is observed that half 
of the intercurrent disease deaths are 
caused by a second respiratory tract 
malignant neoplasm, which makes 
this entity the most common cause of 
death after the first primary tumor 
itself. 

The comparison between the. inci- 








dence of second primary malignant 
’ neoplasms in patients with supraglot- ` 
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tic and glottic carcinoma is also highly 
significant; the five-year risk is 6.5% 
in patients with glottic carcinoma and 
19% in patients with supraglottic car- 
cinoma {P = .0005).. This would sug- 
gest the possible presence of a causal 
factor in patients with supraglottic 
carcinoma that is not operative in 
patients with glottic cancer. 

The incidence of second respiratory 
tract tumors in a patient who is 
treated for supraglottic carcinoma is 
14 times the expected rate seen in the 
normal population and occurs at a rate 
of 4% each year after diagnosis and 
treatment of the primary tumor. 
Therefore, this group of patients rep- 
resents an extremely high-risk group 
of patients. for second respiratory 
tract tumors. 

In the vast majority of reports of 
treatment of supraglottic carcinoma, 
discussion on how to improve survival 
of the patients has concentrated on 
treatment of the primary tumor and 
the relative merits of surgery and 
radiotherapy. On the basis of our anal- 
ysis, it is clear that more attention 
must be paid to the problems of death 
caused by intercurrent disease and, in 
particular, deaths caused by second 
respiratory tract tumors. Even if the 
cure rate of the primary tumor 
inereases to 100% (an unlikely. possibil- 
ity), only half of the patients will be 
alive and well at five years because of 
deaths secondary to intercurrent dis- 
ease. 

Therefore, it is clear that more 
effort. must be directed in this group 
of patients to either preventing or 
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diagnosing the second respiratory 
tract tumor earlier, so that a higher 
cure rate can be achieved. 

If these efforts are made, the high 
death rate secondary to infercurrent 
disease would be significantly re- 
duced. We have discussed in: detail 
elsewhere’ the ways in which second 
respiratory tract tumors might be pre- 
vented with the use of compounds, 
such as retinoids, or requiring the 
patient to stop smoking. An earlier 
diagnosis of a second respiratory tract 
tumor with the use of screening meth- 
ods might be another method by 
which the mortality from second res- 


piratory tract tumors could be re- ` 


duced. 

A similar method of analysis should 
be carried out in all cases of tumors in 
respiratory tract sites to quantify the 
risk of second respiratory tract 


tumors precisely; if this was accom- 


plished, then primary sites associated 
with a high risk of second primary 
tumors could be identified, and stud- 
ies could be started to reduce their 
effect on the patient’s chances of sur- 
vival. i 
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Diagnostic Errors in Cancers 


of the Nasal Cavity and Paranasal Sinuses 


The Essential Role of Surgery 


Peter Ernest Robin, MD, FRCS, Dorothy Jean Powell, BSc, FIS 


® Two hundred eighty-two cases of 624 
cases of carcinoma of the nasal cavity 
and paranasal sinuses were studied. All 
had a clinical evaluation of the extent of 
carcinoma, followed by surgical proce- 
dures. By a process of defining 13 possi- 
ble compartments or extensions and enu- 
merating them before and after surgery, it 
was possible to show that approximately 
one third of the cases had errors in preop- 
erative assessment. Underestimates pre- 
ponderated. It is suggested that diagnosis 
is one important role of surgery, in addi- 
tion to the directly therapeutic effect of 
excision. Surgery is also essential as a 
guide to further excision and to the accu- 
rate application of radiotherapy treatment 
fields. 

(Arch Otolaryngol 1981;107:138-140) 


ne of the most essential aspects of 
diagnosis and. management of 
any form of cancer is the accurate 
assessment of the extent and spread 
of lesions. Surgeons: need to know 
what degree of surgery is required; 
radiotherapists need to know -the 
extent of ‘lesions to enable them to 
encompass the lesions in treatment 
fields. Cancer of the nasal cavity and 
paranasal’ sinuses is well known to 
provide difficulties in assessment, and 
the margin of error is shown by the 
less-than-satisfactory results of treat- 
ment. This article purports to indicate 
the extent of error in assessing the 
degree of spread of such cancers and 
the more common sites of error, there- 
by suggesting reasons for poor thera- 
peutie results. 
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MATERIAL 


In all, 624 cases of cancer of the nasal 
cavity and paranasal sinuses were re- 
viewed. The extent of the tumor was 
assessed in all cases, relying inevitably on 
the documentation of each. Extent was 
noted, however, at. two stages. The first 
stage was before surgery, using clinical 
and roentgenographie evidence (as is usual 
in most forms of cancer); the second stage 
was after surgery had already been under- 
taken. These 624 cases were registered at 
the Birmingham and West Midlands 
Regional Cancer Registry, England, from 
1957. to 19722 The former date had been 
selected ‘because the registry had become 
population based at this time. The latter 
date had been selected to allow evaluation 
of five-year results.to be completed. The 
series has been analyzed elsewhere regard- 
ing incidence, distribution, node incidence, 
and prognosis" 

In all, 392 patients underwent. radical, 
subradical, or exploratory surgery. For this 
study, mere examination while the patient 
was under an anesthetic was not sufficient, 
and those patients who underwent radio- 
therapy were not allowed to qualify for this 
assessment. Those cases..where surgery 
preceded other forms of. therapy. were 
admissible, and, of 392 cases, only. 282 
provided sufficient information before and 
after surgery for a realistic comparison. 


METHOD 


Each patient’s record was examined, and 
the findings scored according to a code 
(Fig-1 and 2): Thirteen compartments or 
extensions. (identified by letters of the 
alphabet, excluding the letter “I’) were 
thus nominated: A, ethmoid complex; B, 
upper nasal: cavity; C, antral cavity; D, 
lower nasal cavity; E, alveolus; F, anterior 
wall of antrum or face, but not necessarily 
involving skin; G, zygoma; H; orbit; J, 
postnasal space; K, pterygopalatine and 
infratemporal fossae; L, sphenoidal sinus; 
M, frontal sinus; and N, cranial cavity. For 
example, a tumor involving the ethmoid 
complex may extend into the upper nasal 
cavity, the antrum ¢avity, the orbit, and 


the cranial cavity; and would thus be 
labeled “A, B, C; H, N?” If, after surgery, it 
was noted that the tumor also extended 
into the postnasal space and the sphenoidal 
sinus, the code would be A, B, C, H, J, L, N. 
One “patient-error” and two “site errors” 
would be recorded. i 

Analysis was therefore undertaken (1) to 
ascertain the number of patients in whom 
one or more errors of: extent were found 
(this would give a figure of patient errors); 
and (2) to ascertain the number of errors 
recorded in. each site, eg, in how. many 
cases that orbit was the site of an error, 
whether false-positive or false-negative 
(the number of site errors). 

irrors of assessment of extent may be 
falsely positive or falsely negative. An 
error labeled “false-positive” indicates that 
the initial assessment suggested that the 
tumor involved @ site that; when surgically 
explored, was found to be. uninvolved. 
“False-negative” indicates that. the. site 
was originally. deemed uninvolved ` but, 
when examined, was found to be invaded 
by cancer. 


RESULTS 
Patient Error 


In nine of the 282 cases (3.2%), 
clinical assessment. incorrectly sug- 
gested an extent that was greater in 
one or more sites than. was subse- 
quently demonstrated at the time of 
exploration or excision of the tumor. 
Therefore, in 3.2%, clinical and roent- 
genographic assessment  overesti- 
mated the size of the tumor. 

In 89 (31.6%) of the 282 cases, clini- 
cal assessment incorrectly indicated 
absence of involvement where surgery 
subsequently demonstrated previous- 
ly undiagnosed extent of tumor. 

In 98 patients (84.7%), an error of 
assessment was made; 3.2% were over- 
estimated and 31.6% were underesti- 
mated. While the overestimate is 
negligible and unimportant, the un- 
derestimate is important and has seri- 
ous consequences. 
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related to site. An example of the use 
of Table 1 can be the ethmoid complex. 
_ Error related to site is variable, even 

more so when related to frequency of 


Fig 2.—Computer chart extract illustrating method of scoring clinical and operative 
assessments of involvement. Inv indicates involved; Not Inv, not involved, et Tight; Lt, 
left; NK, not known; NA, not applicable: 


involvement of any individual site. An 
example is the sphenoidal sinus. The 
error rate (ten cases), when related to 
the number of cases in which the 
sphenoidal sinus is involved (13 cases), 
is very high. The reverse is true of the 
antrum, a site often: involved (218 
cases), but which has relatively few 
errors (11: cases) associated with it. 
Thus, error rates can be calculated 
according to frequency in relation to 
all errors or to the frequency in rela- 
tion to the involvement of the sinus. 
Obviously, the former is clinically the 
most important, but the latter will 
indieate sites that should invite spe- 
cial attention. 

The most frequent errors were 
found in the ethmoid complex, fol- 
lowed by the pterygopalatine and 
infratemporal fossae, the. face, the 
orbit, and other sites. The four most 
common sites present difficulties in 
assessment, but all are easily assessed 
surgically. When related to the fre- 
quency of involvement, the ethmoid 
comiplex is often a site of error (27.2%) 
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Ethmoid complex 
Upper nasal cavity 
Antral-cavity 
Lower nasal cavity 
Alveolus 


Anterior wail of 
antrum or face 


Postnasal space 


Pterygopalatine 
and infratempo- 
tal fossae 


Sphenoidal sinus - 


Frontal- sinus 


Cranial cavity 


Table 1.—Errors in Assessment—Site Error 


Ratio of 
Faise- 
Positives (%) 


4:100 (4.0) 


Ratio of 
False- 
Negatives (%) 


32:182 (17.6) 
7:158 (4.4) 
8:77 00.4) 

11:118 (9.3) 

12192 63) 


3:124 (2.4) 
3:205 (1.5) 
1:164 (0.6) 
0:90 (0) 


0:132 (0) 
1:25 (4.0) 
1:79 (1.3) 
1:10 (10.0) 


15:150 (10.0). 
8:256 (3.1) : 

12:202 (5.9) 
6:272 (2.2) 


2:10 (20.0) 30:251 (12.0) 
10:279 (3.6) 
3:274 (1.1). 


0:4 (0) 5:278 (1.8) 1.8 
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Total 
Error, %* Bi 





-Ratio of 


“Actual 
; _ Involvement 
Of Site (%) 


oc (28.1) 


10:128 (7.8). 
11210 62) 
12:174 6.9) 
12102 (11.8) 


45:447 (10.2) 


7 9:32 (28.1) 


‘13:90 (14.4) 
7:15 (46.7) 


32:38 (84.2) 

10:13 (76.9) 
3:11 (27.3) 
5:9 (55.6) 


*Total percentage of false-positive and false-negative errors. 
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Radiothesapy alone 

Surgery alone 

Radical surgery and 
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Nonradical surgery and 
radiotherapy 
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After 
Treatment No. 5 yr* 


After 
5 yr* 





*Total number of subjects who survived after five years. 


but other sites are also of importance, 
in particular the pterygopalatine fos- 
sa (80%), sphenoidal sinus (76.9%), 
cranial cavity (55.6%), and postnasal 
space (43.8%). Every site in doubt can 
be exposed and excised to a consider- 
able degree surgically, except perhaps 
the base of the skull and apex of the 
orbit. Even there, the presence of a 
tumor can be indicated, and even 
marked, so that radiotherapists may 
include it in their fields. 


COMMENT 


It is a fundamental concept that the 
accurate diagnosis of the extent of 
tumors is essential in the proper man- 
agement of disease. Underestimation 
of the size and extent- of the tumor 
leads to underexcision or failure to 
fully irradiate. Overestimation may 
mean unnecessary excision or expan- 
sion of the volume that requires radia- 
tion, leading to greater difficulty in 
tolerance and either incomplete treat- 
ment or complications. The major 
problem in cancers of the nasal cavity 
is related. to the local disease and its 
elimination, and not.to dissemination. 
(Only 1.6% of all cases can be shown to 
disseminate beyond. the -regional 
nodes and only 15% spread: to. the 


recognized regional lymph nodes.*) 


Therefore, greater attention must be 
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paid to the site of the primary 
lesion. 

Diagnostic methods at present: in- 
clude the following: (1) Clinical assess- 
ment by examination. The deficien- 
cies of this method need no more 
emphasis. (2) Radiology. Plain roent- 
genograms are helpful but inadequate 
in many sites. (3) Tomography. This 
valuable method demonstrates. dam- 
aged bony partitions and breaches in 
bony compartments. It, too, has limi- 
tations even in bony sites and more so 
in soft-tissue areas. Positive changes 
are useful but negative ones do not 
exclude the presence of tumor. (4) 
Computer assisted tomography. Al- 
though this facility is clearly an 
advantage,’ it is already evident that 
its major advantage is to determine 
soft-tissue extent. There are limita- 
tions’; already we have a number of 
personal experiences concerning seri- 
ous underestimates of size and extent 
by computerized tomography. Compu- 
terized tomography is certainly a 
great advance, but may not yet be 
regarded as an answer. 

Clinical assessment by examina- 
tion, radiology, and tomography were 
used as required in this series. The 
inadequacy of these means of diagno- 


` sis has been demonstrated in at least 


one third of all cases. 


References 


Computed tomography of the paranasal sinuses 


and face: I. Pathological anatomy. J Comput 
Assist Tomogr 1978;2:568-576. ; 

5. Osborn AG, Anderson RE: Direct sagittal 
computed tomographic scans of the face and 
paranasal sinuses. Radielogy 1978;129:81-87. 

6. Lewis JL, Castro EB: Cancer of the nasal 
cavity and paranasal sinuses. J Laryngol Otol 
1972;86:255-262. 

7. Lederman M: Tumours of the upper jaw: 
Natural history and treatment. J Laryngol Otol 
1970;84:369-401, 


It is evident, if the treatment of 
tumors of the nasal cavity and para- 
nasal sinuses is examined, that pa- 
tients treated solely by radiotherapy 
fare poorly,** while those that are 
surgically treated have a better prog- 
nosis (Table 2). This has been evident 
since at least 1933.° 

Radiotherapy may fail for many 
reasons. In many instances it fails 
because the true extent of the tumor 
is not realized. The advantages of 
surgery have -been indicated by 
many.*?°"" It may have contributions 
to make beyond its use in excision of 
tumors. Any experienced surgeon is 
only too well aware of both the value 
and limitations of surgery, particular- 
ly at. these sites (ie, the nasal cavity 
and paranasal sinuses). Therefore, it 
would. seem logical to suggest that 
thorough surgical exploration, if not 
excision, should precede other treat- 
ment. 

This study demonstrates that the 
usual methods of diagnosis of the 
extent of tumors of the nasal cavity 
and paranasal sinuses are inadequate 
in at least one. third of all cases, an 
underestimate: being found in 31.6%. 
It is proposed that an important role 
of surgery is to define the extent of 
the tumor, as well as to enhance treat- 
ment in other ways. If these sugges- 
tions. are accepted, it would indicate 
that surgery is an essential part. of 
diagnosis and should precede radio- 
therapy. While it is not possible in our 
present. state of ignorance and empir- 
ical treatment to forecast a large 
improvement in treatment results, it 
is by no means illogical to state that 
unless proper diagnosis is achieved, 
and the most efficient application of 
our treatment methods employed, 
failure is: probable. The prognosis of 
these cancers does not give reason for 
complaceny. 
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Wegener’s Granulomatosis and 


Polymorphic Reticulosis— 


Two Diseases or One? 


Experience With 90 Patients 


Thomas J. McDonald, MD; Richard A. DeRemee, MD; Louis H. Weiland, MD 


+ Our emperience with 50 patients with 
Wegener's. granulomatosis and 40 pa- 


| tients with polymorphic. reticulosis al- 


lowed us to compare these two disorders 
both clinically and histopathologically. 
Although these conditions are similar in 
some respects, they are separate and 

separable entities. The histologic features 
may be the most useful criteria for differ- 
entiation. Wegener's ‘granulomatosis is 
characterized by the presence of vasculi- 
tis and necrotizing granulomas, whereas 
polymorphic reticulosis is typified by a 
mixed. lymphoid infiltrate with an angio- 
centric growth pattern. The physician 
should be aware of the differences 
between these two disorders and should 
understand the implications of both con- 
ditions. = 

(Arch Otolaryngol 1981;107:141-144) 
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Wope granulomatosis is char- 
acterized by necrotizing granu- 
lomas, vasċulitis of the upper and low- 
er portions of the respiratory tract, 
and systemie vasculitis. We use the 
term “polymorphic reticulosis” for a 
lymphoma-like disease with protean 
features but with a definite predilec- 
tion for the respiratory tract. Histo- 
logically, it is typified by a dense 
infiltrate of cells, both mature and 
stimulated, belonging to the lymphoid 
family and interspersed with plasma 
cells, histiocytes, and immunoblasts. 
Since the report by McBride’ in 
1897, these two terms have been used 
interchangeably and. synonymously 
with many other terms—most notably, 
“lethal midline granuloma” and “non- 
healing granuloma”—to describe any 
lesion that progressively destroys the 
nose, sinuses, palate, and related 
structures. These purely clinical terms 
are misleading because they include 
several dissimilar disease processes. 
On the basis of our experience with 50 
patients with Wegener’s granuloma- 
tosis and 40 patients with polymorphic 
reticulosis, we believe that we can 
clearly define these two disorders and 


point. out key differences between 
them. 


PATIENTS AND METHODS 
Wegener's Granulomatosis 


Our group of 50 patients with Wegener’s 
granulomatosis consisted of 28 male and 22 
female patients, ranging in age from 8 to 
75 years. The frequency of involvement of 
various anatomic sites is shown in Table 1. 
Numerous patients had involvement of the 
upper respiratory tract. The nasal mucosa 


characteristically was diffusely involved. 


The nasal manifestations. of Wegener's 
granulomatosis: have been described pre- 
viously. These - patients generally had 
symptoms of a “cold” or “sinusitis” that 
failed to respond to the usual therapeutic 
measures and. that. lasted considerably 
longer than the usual: upper respiratory 
tract infection. After about the second 
month, in most patients these symptoms of 
the upper respiratory tract were replaced 
by progressive nasal obstruction associated 
witha serosanguineonus discharge and 
large, firm nasal crusts that could be either 
removed or blown out by the patient. Occa- 
sionally, vague midfacial pain was noted. 
Also during this time, each patient deserib- 
ed a definite pattern of profound systemic 
features—malaise, weakness, night sweats, 
migratory arthralgia, and weight loss, 
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Table 1.—Anafomic Involvement 
in 50 Patients With 
Wegener's Granulomatosis* 


No. of Patients 





Total 
1 














+ *Modified from DeRemee RA, McDonald TJ, 
Harrison EG Jr, et al: Wegener's granulomatosis: 
Anatomic correlates, a proposed classification. 
Mayo Clin Proc 51:777-781, 1976. 

TE indicates upper respiratory tract involve- 
ment; L, lower respiratory tract involvement; and 
K, kidney involvement. 


Physical examination usually disclosed a 
severely ill or an ill-appearing patient. 
Rhinoscopy showed diffuse crusting on 
both sides of the nose; removal of these 
crusts disclosed a friable mucosal surface 
beneath. Septal perforation was uncom- 
mon early in the disease, as was saddle 
deformity. A striking feature (which 
serves to differentiate this disease from 
atrophic rhinitis) was the markedly eroded 
and ulcerated posterior septum seen in the 
nasopharynx. 

Ten of. these 50 patients had otologic 
involvement.* Three basic types of involve- 
ment were noted: (1) serous otitis media, 
either unilaterally or bilaterally, caused by 
nasopharyngeal ulceration and obstruction 
of the Eustachian tube, (2) destruction of 
the middle ear and mastoid. with “chronic 
otitis media” caused by actual involvement 
of the middle ear and mastoid- cavity by 
Wegener’s granulomatosis, and (3) a senso- 
rineural deficit, usually associated with a 
conductive hearing loss caused by inflam- 
mation of the cochlear. vessels. In some 
patients, these otologic -manifestations 
were the first signs of the disease.” 

In six patients, there was orbital involve- 
ment, usually by extension of the disease 
from the nose, ethmoid, or maxillary sinus. 
An ESR greater than 80 mm in one hour 
(Westergren method; normal range, 0 to 29 
mm) was seen in 28 of 49 patients tested, 
and the rheumatoid factor was. positive in 
15 of 35 patients tested. Anemia (hemoglo- 
bin value of < 11 g/dL for female patients 
and <12 g/dL for male patients) was 
found in 28 patients. 

The diagnosis of Wegener's. granuloma- 
tosis in each of these patients was. sus- 
pected on the basis of the history, clinical 
findings, increased ESR, and, in those 
patients with pulmonary involvement, the 
classic large cavitating lesions seen on 
chest roentgenograms. Those patients in 
















Site of Involvement 
Upper respiratory tract 
Lower respiratory tract, skin 










Lower respiratory tract 


kidney, adrenal gland 





Upper respiratory tract, stomach 

Lower respiratory tract, skin, kidney, brain 
Brain 

Retroperitoneal mass 

Small bowel 

Total 


*Modified from DeRemee RA et al.‘ 






whom renal involvement was found had an 
abnormal urinary sediment and an in- 
creased creatinine level. Renal biopsy was 
performed in ten of these patients. 
Although the renal pathologie features. of 
focal necrotizing glomerulonephritis are 
characteristic, similar changes are seen in 
polyarteritis nodosa. Thus, renal biopsy is 
nondiagnostie. Diagnosis was confirmed, 
however, on the basis of the nasal biopsy. 
At our institution, this procedure is per- 
formed in the operating room, preferably 
with the patient under local anesthesia. 
Cocaine is used and supplemented by injec- 
tion of lidocaine hydrochloride with epi- 
nephrine added. When a Caldwell-Lue pro- 
cedure is included for biopsy of one or both 
maxillary antra, a second-division block of 
cranial nerve V also supplements the local 
anesthesia. We prefer the use of an intra- 
venously administered combination of fen- 
tanyl citrate and droperidol {Innovar}. as 
the sedative. The crusts should be removed 
as completely as possible, and biopsy speci- 
mens of the underlying friable mucosa 
should be obtained. Liberal biopsy speci- 
mens should be obtained from throughout 
the nose to facilitate the pathologic analy- 
sis and identification of the vasculitis and 
epithelioid granulomas. We do not prepare 
frozen sections of this tissue (unless confir- 
mation of the adequacy of the biopsy spec- 
imen is necessary) but place itin formalde- 
hyde solution so that the pathologist can 
examine a fixed section 24 hours later. 

We believe that tissue specimens. must 
be submitted not only for general cultures 
but also fer fungal and acid-fast cultures. 
This is our routine procedure because many 
fungal infections can produce granulomas 
that simulate those of Wegener’s granulo- 
matosis. 

Administration of cytotoxic agents, with 
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Table 2.—Anatomic Involvement in 40 Patients With Polymorphic Reticulosis* 


Upper respiratory tract, lower respiratory tract 






No. of Patients 














Upper respiratory tract, lower respiratory tract, skin 
Upper respiratory tract, lower respiratory tract, liver ` 
Upper respiratory tract, lower respiratory tract, skin, 


Upper respiratory tract, skin, bone, liver, spleen, kidney 


© 
‘nt 
= 











M F 

t4 6 
5 1 6 
3 0 3 
2 0 2 
1 0 1 
1 0 1 
1 0 1 
1 0 1 
0 1 1 
1 0 1 
1 0 1 
1 0 1 

31 9 40 


or without glucocorticoids, is our treatment 
of choice for patients with Wegener’s 
granulomatosis. Thirteen patients with 
renal involvement have survived as long as 
114 months with this treatment. Of the 50 
patients, however, 14 have died; the main 
causes of death were renal failure and 
bacterial sepsis. 

Another important aspect of treatment 
is instruction. in local care of the nose. 
Members of our nursing staff instruct the 
patients in the use of hydrogen peroxide 
followed by oil of sesame and rose of 
geranium. This regimen, used daily. at 
home. during. treatment with cytotoxic 
agents, is efficacious for the local. care of 
the intranasal cavities. 


Polymorphic Reticulosis 


In our group of patients with polymorph- 
ic reticulosis, there were 31 male and nine 
female patients, ranging in age from 15 to 
80 years (average age, 45 years). The pro- 
tean manifestations of this disease have 
already. been. presented.’* In the broad 
nosologie concept of polymorphic reticulo- 
sis, our group recognizes involvement of 
the upper and lower areas of the respirato- 
ry tract, the skin, the CNS, and the. gas- 
trointestinal tract. In two of our patients, 
masses were noted in the kidney, but in 
none of the patients was there focal necro- 
tizing glomerulitis as seen in the patients 
with Wegener’s granulomatosis. Actual 
sites. of involvement are summarized in 
Table 2..None of these 40 patients with 
polymorphic reticulosis had otologie in- 
volvement. In contrast to the findings in 
Wegener’s granulomatosis, routine labora- 
tory data were of little help in formulating 
a diagnosis or in determining extent of 
disease. The ESR, however, was increased 
in most of these 40 patients. 
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eosin, original magnification x 160). 


Fig 3.—Ulceration of mucous membrane of nasal septum in 
Wegener's granulomatosis, best seen when overlying crusts have 


been removed. 


Polymorphic reticulosis has a predilee- 
tion for involving the upper respiratory 
traet (in 28 of our 40 patients; Table 2). The 
typical upper airway lesion is local destruc- 
tion of either one side of the nose and 
nasopharynx or one side of the palate, with 
extension into the adjacent paranasal si- 
nuses. This lesion tends to be rapidly pro- 
gressive but with nasal prodromes similar 
to those of Wegener's granulomatosis— 
namely, a cold or sinus infection persisting 
four to six weeks before a local ulcer 
becomes increasingly apparent and leads 
to rapid local destruction of the palate, 
nasal mucosa, or paranasal sinuses. Exten- 
sion to the orbit was also common in this 
group of patients, as were systemic fea- 
tures out of proportion to the local nasal or 
palatal destruction (profound malaise, 
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Fig 1.—Typical histopathologic features of Wegener’s granuloma- 
tosis. Note vasculitis and necrotizing granulomas (hematoxylin- 


Ei 











Fig 2.—Histologic appearance of polymorphic reticulosis, show- 
ing mixed lymphoid infiltrate with angiocentricity (hematoxylin- 


eosin, originai magnification x 160). 


Yi 


weakness, night sweats, and migratory 
arthralgias). Investigations included a gen- 
eral medical examination, a complete blood 
cell count, evaluation of kidney function, 
and a chest roentgenogram. Pulmonary 
findings were also similar to those in 
Wegeners granulomatosis—namely, nod- 
ules in one or both lung fields, often with 
cavitation. Final diagnosis, however, de- 
pended on adequate nasal biopsy speci- 
mens. The biopsy procedure was done 
exactly as in the patients with Wegener's 
granulomatosis. Sufficient biopsy material 
must be obtained to enable the pathologist 
to identify the polymorphic picture of 
mixed lymphoid cells, which characterizes 
this disease. Culture material was always 
submitted to rule out specific infections. 
Radiation therapy for lesions confined to 


Wegener's Granulomatosis—McDonald et al 





Fig 4.—Large destructive lesion of left side of palate, typical of 
polymorphic reticulosis. 


the upper airway was effective. Of the 20 
patients who had isolated lesions of the 
upper airway and who received radiation 
treatment, 15 are alive and well, one is 
unavailable for follow-up, and four have 
died of other causes. All other patients 
with involvement of multiple sites have 
died despite treatment with glucocorti- 
coids, cytotoxic drugs, or both. In four of 
our patients, an evolution to malignant 
lymphoma of the large-cell type was noted. 
As in patients with Wegener’s granuloma- 
tosis, patients with polymorphic reticulosis 
must be instructed in the local care of the 
nose. 


RESULTS 
Comparative Analysis 


Histologic Features.— Analysis of the 
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histologic features probably provides 
the most important differentiation of 
Wegener's granulomatosis and poly- 
morphic reticulosis. In addition to 
inflammation of the mucosa and sub- 
mucosa and extensive necrosis and 
ulceration, Wegener’s granulomatosis 
histopathologically is typified by epi- 
thelioid necrotizing granulomas and 
vasculitis involving small arteries and 
veins (Fig 1). Some granulomas are 
jnonnecrotizing; others have fibrinoid 
necrotic zones or central microab- 
scesses. Vasculitis can be identified as 
a variable degree of transmural infil- 
tration of the vessel walls, often over- 
shadowed by the inflammatory reac- 
tion or by evidence of necrotizing 
granuloma. Multinucleated giant cells 
are almost always present. 

In contrast, polymorphic reticulosis 
is characterized by a lymphoid infil- 
trate of the submucosa that may 
extend through the mucosa and even 
the bone or cartilage (Fig 2). This 
infiltrate surrounds submucosal 

_ glands and has.a pronounced predilec- 
tion for angiocentric or angioinfiltra- 
tive growth patterns. The infiltrate 
may appear as an atypical lympho- 
proliferative lesion composed of small 
lymphocytes, or there may be more 
malignant-appearing |. lesions with 
sheets of larger lymphocytes and 
immunoblasts. Discrete. granulomas 
are not seen. Cultures and special 
stains to detect : microorganisms 
should be used: in both of these dis- 
eases to exclude the possibility of spe- 
cific infections. 

Behavior of Lesions of the Upper Air- 
way.—Our: experience with these 90 
patients ‘enables us to distinguish 
Wegener’s granulomatosis from poly- 
morphic reticulosis.on the basis of the 
behavior of the lesions of the upper 
airway alone. In Wegener’s granulo- 
matosis, diffuse involvement of the 
nasal mucosa (Fig’ 8) is common; this 
process is slowly progressive, with or 
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without septal perforation, and often 
hallmarked by erosion of the vomer, 
which is best seen by indirect naso- 
pharyngoscopy. 

Conversely, polymorphic reticulosis 
can be typified by diffuse involve- 
ment but is usually characterized by 
unilateral ulceration of the nose or 
paranasal sinus or unilateral ulcera- 
tion of the palate that behaves in a 
more explosive fashion (Fig 4). After 
several months, this process results in 
deep ulceration of one side of the 
palate, adjacent side of the nose, or 
paranasal sinus and often causes sec- 
ondary suppuration and infection. We 
have seen patients who had been 
treated for “sinusitis” caused by 
Gram-negative organisms but in 
whom the underlying destructive 
process had been undiagnosed; thus, 
the definitive diagnosis and appro- 
priate treatment were delayed. 

Otologic Manifestations.—None -of 
our patients with polymorphie reticu- 
losis had otologic involvement. Among 
the 50 patients with Wegener's granu- 
lomatosis, however, ten patients had 
involvement of the ear. These otologic 
manifestations -have been summa- 
rized elsewhere.* 

Renal Involyement.—Patients with 
Wegener's granulomatosis often have 
focal necrotizing. glomerulonephritis. 
We do not routinely perform biopsy of 
the kidney but rather attempt to 
exclude kidney involvement. on the 
basis of the creatinine level and uri- 
nary sediment findings. 

Renal involvement in polymorphic 
reticulosis is rare and is characterized 
by arenal mass, similar to lymphoma 
of the kidney. Glomerulonephritis is 
not present. 

Treatment.— Whereas glucocorti- 
coids and cytotoxic agents. have 
proved to be of great benefit in 
Wegener's granulomatosis, in our ex- 
perience similar agents have been not- 
ably ineffective in polymorphic reticu- 


losis. In patients who have polymor- 
phic reticulosis with focal involve- 
ment, however, the dramatic response 
to radiation therapy is noteworthy. 
Wegener’s granulomatosis does not 
respond to radiation treatment. 

Malignant Potential.—Another dif- 
ferentiating feature is the close link 
between. polymorphic reticulosis and 
malignant lymphoma.* This associa- 
tion has been emphasized by the evo- 
lution of polymorphic reticulosis to 
malignant lymphoma of the large-cell 
type in four of our patients. To our 
knowledge, no such association exists 
between Wegener’s granulomatosis 
and lymphoma. 


COMMENT 


Review of 90 patients shows dis- 


tinct differences between Wegener's 


granulomatosis and polymorphic re- 
ticulosis. Although these two diseases 
also have some similarities—for exam- 
ple, the systemic features, the possi- 
bility of an increased ESR, and the 
pulmonary lesions-we. believe that 
both clinically and histopathologically 
they are not only separate but separa- 
ble: The head and neck specialist must 
be able to distinguish these two disor- 
ders and to understand the implica- 
tions of both conditions. 
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Inhibition of Experimental Esophageal 


Lye Strictures by Penicillamine 


Pierre Gehanno, MD, Charles Guedon, MD 


© We describe a new experimental 
model for the study of caustic stenosis of 
the esophagus in the rat. Sixty-five Wistar 


tats were given a standard esophageal iye ` 


burn: Animals ‘were divided into two 
groups: 0) a control group and (2) a 
treatment group that received penicillam- 
ine from the. day after the esophageal lye 


< burn, Stenosis developed in only two of 


the 23 treated rats. Our conclusion is that 
penicillamine-induced lathyrism inhibits 
the onset of stenosis in the rat. Double- 
blind controlled ‘studies of the effect of 
penicillamine in the prevention of corro- 
sive strictures of the esophagus in man 
seem warranted, 

(Arch Otola 
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at OERTOAN) 












AS a ciate burn to the esopha- 
gus, in which full-thickness ne- 
crosis is produced, dense scar collagen 
will form. The shape and physical 
properties of this newly synthesized 
scar collagen determine the physiolog- 
ic outcome of the injury. 


To prevent stenosis, it would be 


ideal either to inhibit collagen synthe- 
sis or to control the physical properties 
of newly synthesized collagen. To our 
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knowledge, the use of steroids to in- 
hibit collagen synthesis has proved 
neither experimentally nor clinically 
effective. 

The second possibility involves the 
use of- chemical compounds called 
“lathyrogens,” which interfere with 
formation of covalent. cross-links: To 
this end, Davis and colleagues' used 
B-aminopropionitrile, with very good 
results in dogs. However, 8-aminopro- 
pionitrile is not approved for use in 
human disease. 

In our experiment, we chose penicil- 
lamine, whose lathyrogenic properties 
are well known.” Penicillamine che- 
lates. lysine-derived aldehyde groups 
and prevents cross bonding.’ 


SUBJECTS AND METHODS 


Rabbits, cats, rats, and dogs have been 


used by various authors in. their research 


studies. Although the esophagus of the cat 
may. be nearer to the human esophagus, the 


esophagus of the rat is more resistant to 


caustic burns than is the human. esopha- 
gus. 


‘PREVIOUSLY 
DESCRIBED PROCEDURES 


A 5% to 30% solution of sodium hydrox- 
ide has been used by various authors as a 
means of inducing a burn, but the ways of 
introduction are highly variable. Haller 
and Bachman’ and Rosenberg et aP have 
made this application through an esopha- 
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goscope with a cotton-tipped applicator. 

Bosher et al’ introduced lye solution 
through a catheter, but the lye passed 
rapidly into the stomach and caused a fatal 
hemorrhagic gastritis within 24 hours. 

Ronald: and: associates": used a cotton- 
wool brush that was protected. by a poly- 
ethylene sheath. The cotton wool was 
dipped in the lye and then withdrawn into 
the polyethylene ‘sheath. The applicator 
was inserted through the mouth. The sti- 
lette was then advanced to allow contact 
for 10 s. Finally, cotton: wool was with- 
drawn into the sheath, and the applicator 
was removed. 

To our knowledge, the best method for 
the creation of a consistently reproducible 
model of esophageal stenosis was described 





Fig 1.—Technique for producing standard 
caustic burn of esophagus. 
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by Knox et al’ and also used by Davis et 
al’; in dogs, a thoratotomy was performed 
to expose a segment of the distal esopha- 
gus. A double-lumen plastic nasogastric 
tube was inserted into an esophageal seg- 
ment that was isolated by applying umbili- 
cal tapes at ‘each end. A 20% solution of 





Fig 2.—Gastrostomy tube in median occip- 
ital area. 
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sodium hydroxide at 30-em pressure for 60 
s was instilled into the isolated segment, 
followed by three successive washings with 
distilled water. Barium esophagograms 
were performed every two weeks. In all of 
the previously described methods, no gas- 
trostomy was performed. 


Fig 3.—Barium esophagram of rat from 
control group. 


Fig 4.—Esophageal stricture in control ani- 
mal. 


Fig 5.—Longitudinally hemisected esopha- 
gus with stricture. 





Fig 6.—Gross specimen in rat killed four 
weeks after penicillamine therapy was 


started. 








PROCEDURE 

We created esophageal lye injuries in 100 
male Wistar rats (weight range, 400 to 600 
g). We had to try several methods to find a 
method that induced the production of 
esophageal strictures with enough regular- 
ity. Trial and error established the proper 
concentration of lye and duration of con- 
tact to achieve full-thickness necrosis. 

At first, we used the method of the 
protected applicator. Death during with- 
drawal of the sheath affected every other 
animal. With the use of 10% sodium 
hydroxide for 10 s, no necrosis was 
observed. 

In a second trial, a catheter was inserted 
through the mouth into the distal esopha- 
gus. Instillation of 50% sodium hydroxide 
(0.1 mL) was then carried out. Postopera- 
tive mortality was high, probably caused 
by lye aspiration during the catheter with- 
drawal. Some animals died on the sixth or 
seventh day, and autopsy proved the exis- 
tence of a pneumopathy caused by aspira- 
tion, as well as necrosis of the stomach. In 
most instances, a stenosis of the esophagus 
already had formed, but the high mortality 
of this method disqualified it as the most 
appropriate procedure, 

Ina third trial, we avoided the need fora 
thoracotomy by exposing a 1.5-cm abdomi- 
nal esophageal segment through a median 
laparotomy incision. A proximal catheter 
inserted through the mouth and a distal 
catheter inserted through a gastrostomy 
were isolated within a 1.5-em esophageal 
segment and affixed with tapes. 

Five milliliters of 50% sodium hydroxide 
solution was instilled through the isolated 
segment during 180 s, and then the esopha- 





Fig 7.—Longitudinally hemisected 


esophagus of rat from treated 


group. 
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Comparison of Control and Treatment Groups 


No. of rats killed. - 
No. of rats in each group (control/treated) 
Stricture (control/treated) 


gus was rinsed for 60 s with distilled water 
(Fig 1). A gastrostomy feeding tube was 


brought up to the median oceipital area. 


where the rat was unable to:disturb it with 


its legs or teeth (Fig 2}. Rats tolerated a. 


gastrostomy for more than a month. 


EXPERIMENT 


Sixty-five Wistar rats were given a stan-. 
dard esophageal lye burn as described. 


- Rats were divided randomly into two 


groups. Twenty rats died during ‘the first 


three days of the experiment..The control 
group of 22 rats was noti given any therapy. 
The second group of 23 rats received peni- 


cillamine (300 mg g/day) by means of the = 


were'fed a free 
ine was administered 
he gastrostomy (Fig 2). All 
mals lost: weight. Some had 


gastrostom: 
diet, and 
daily thi 
stricture 
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| normality i in collagen metab- 


Day Rats Were Killed 


25 
16 
8/8 


barium esophagograms (Fig 3). Autopsies 
were performed on all rats. 


RESULTS 


The results of the experiment are 
shown in the Table and were as fol- 
lows. 

1. A stenosis developed in 18 of the 
22 rats in the control group (Fig 4 


; and 5). 


2. A- stenosis developed in two of 
the 23 rats in the treated group, but a 
stenosis did not develop in the other 
rats. 

3. Twelve of the 21 rats without 
strictures in group 2 (penicillamine 
treated) showed. transmural thin- 
ning’’"' and dilation of the distal 
esophagus (Fig 6 and 7). 
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COMMENT 


Data presented in this report cor-- 
roborate the concept that controlled. 
lathyrism. inhibits stenosis during 
healing of esophageal lye burns, Dou- 
ble-blind controlled studies of the- 
effect of penicillamine in the preven- 
tion of corrosive strictures. of the 
esophagus in man seem .warranted, 
and these studies are being per- 
formed. oe 


Figure 1 is reproduced with permission from 
the Annales d'Oto-Laryngologie et de Chirurgie 
Cervico-Faciale (1978:95:373-378). 
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Persistent Hoarseness After Surgical | 


Removal of Vocal Cord Lesions 


Barbara M. Baker, PhD; Susan M. Fox, MS; Claude D. Baker, PhD; Gordon. T: MeMurry, MD 


® Surgical intervention to remove vocal 
cord lesions usually results in- normal 
vocal cord quality postoperatively. How- 
ever, some patients exhibit persistent 
hoarseness after surgery, and often they 
are referred to a: speech pathologist for 
vocal rehabilitation. In this study, factors 
were identified in the case histories, sur- 
gical management, and behavior during 
voice rest of patients who experienced 
persistent hoarseness postoperatively. 
Eight of ten adult subjects were inter- 
viewed and their voices were tape-record- 
ed before and after surgery and were 
determined to be hoarse postoperatively. 
Cumulative. medical history was the only 
significant factor that related to persistent 
hoarseness. Medical histories of disease 
or infection affecting the respiratory tract 
were among the specific factors that. were 


identified. Results indicate that patients — 


with these medical factors should be 

counseled about the risk of persistent 

horseness after surgery. : 
{Arch Otolaryngol 1981;107:148-151) 
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he presence of hoarseness indi- 

cates some structural or func- 
tional abnormality that affects the 
mechanism of phonation; normally, it 
is a symptom of laryngeal disease or 
such related problems as vocal abuse, 
psychological disorders, hormonal im- 
balance, alcohol and tobacco use, and 
trauma.' 

Vocal abuse presumably is a major 
contributor to the development of 
hoarseness and other laryngeal. prob- 
lems. It contributes to the formation 
of vocal cord nodules and: polyps,?* 
and it also may produce long-term 
changes to the mucous. membranes 
that cover the vocal cords. These 
changes include noninfectious. thick- 
ening of the cords, polypoid thicken- 
ing of the cords, and contact ulcers.* 
Psychological factors, eg, shock, fear, 
worry, and tension, are causes of 
hoarseness.’ Additionally, hoarseness 
may have an organic or developmental 
origin. For example, disorders such as 


‘syphilitic laryngitis, laryngeal carei- 


noma, acquired laryngeal stenosis, 
and congenital abnormalities of the 
larynx also may produce hoarseness. 

Often when hoarseness develops, 
persons consult a physician. At that 
time, a decision is made concerning 
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the appropriate intervention method. 
Surgical removal usually is recom- 
mended ‘for adults; however, in chil- 
dren, vocal cord nodules are rarely 
surgically removed. A period of post- 
operative voice rest: normally. is pre- 
scribed by the surgeon. With voice 
rest, most patients have normal vocal 
quality, but some patients continue to 
exhibit persistent “hoarseness. A 
speech pathologist usually. becomes 
involved at this point in the rehabilita- 
tive process. When the results of the 
medical findings indicate adequate 
surgical results, lack of edema, and 
adequate vocal cord vibration with 
hoarseness: persisting, the patient is 
then referred for rehabilitation of 
vocal quality. 

A case history of persistent hoarse- 
ness after surgery has long been a 
special problem for the speech-lan- 
guage pathologist, since little infor- 
mation is available on the causal fac- 
tors. Environmental factors, noted in 
the literature, include the amount of 
voice use, the nature of the patient’s 
occupation, atmospheric irritants, and 
continued use of alcohol and tobacco; 
all of these factors are cited as possi- 
ble reasons for continued hoarseness 
after surgery.’ These studies have 
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been limited to hypothetical, causal 
factors without quantitative investi- 
gative procedures. Therefore, re- 
search into the specific causes of post- 
operative hoarseness seems war- 
ranted. 

In this study, the medical back- 
grounds and surgical intervention 
procedures of cases of persistent 
hoarseness after surgical removal of 
vocal cord lesions were investigated. 
The ultimate goal of this research 
would be to determine the prognostic 
factors that are useful in diagnosing 
the conditions of patients who may 
not experience the return of normal 
vocal quality after surgical removal of 
vocal cord lesions. 


METHODS 


Ten adult subjects with hoarse vocal 
quality and vocal pathologic conditions who 
required surgical intervention. were chosen 
for study. The subjects consisted of five 
men and five women (age range, 35 to 67 
years; X, 48.3 years). The reported length of 
ative hoarseness ranged from sev- 
years (X, 27.25 months). The 
preponderant findings in vocal cord abnor- 
malities (four vocal cord nodules. and six 
polyps) were verified with the use of hospi- 
tal. pathology reports after biopsy. All 
operations were performed by otolaryngol- 
ogists who were located in Louisville. 

Detailed case history information con- 
cerning. each subject's. preoperative medi- 
cal, pharmacologic, behavioral, and social 
histories was collected. To obtain a voice 
sample for preoperative vocal quality anal- 
ysis, each subject’s voice was recorded on 
high-quality equipment while each subject 
read the same paragraph. This was done 
one day before surgery. Microphone-to- 
mouth distance was standardized at 30 
em. 

Approximately four weeks after sur- 
gery, postoperative information was ob- 
tained from medical records, personal 
interviews, and tape recordings of the sub- 
jects’ postoperative voices. 

The medical records provided the follow- 
ing surgical information: type of lesions; 
laterality, location, and size of lesion; type 
of anesthesia used; type of surgical proce- 
dure; name of surgeon; and type of medica- 
tion prescribed during medical treatment. 
Personal interviews with the subjects 
yielded case history information about the 
length of vocal rest and other activities 
during voice rest that possibly affected 
vocal recovery. 

Postoperatively, each subject also re- 
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ceived a pure tone air-conduction audio- 
metric assessment for the better ear, with 
the use of a portable audiometer (Beltone 
model 12D) that was calibrated to standard 
levels set by the American National Stan- 
dards Institute for the frequencies evalu- 
ated (500, 1,000, 2,000, 3,000, 4,000, and 
6,000 Hz). If a hearing loss was found, both 
ears were assessed. Auditory acuity was 
judged according to the following catego- 
ries: normal, slight, moderate, severe, and 
profound.* 

Since the method involved an assessment 
of the severity of hoarseness both preoper- 
atively and postoperatively, attention was 
given to controlling the procedures by 
which these assessments were made. 
Therefore, to assess vocal quality, four 
certified speech-language pathologists 
were chosen to judge the severity of 
hoarseness with the use of the preoperative 
and postoperative voice recordings in both 
individual and dichotic listening tasks. 

To prepare for the listening and judging 
tasks, all of the speech-language patholo- 
gists listened to a training tape of persons 
with hoarseness who read a selected pas- 
sage. The rating scale of adequate (0), mild 
(1), moderate (2), and severe (3), suggested 
by Moore,” was used to deseribe the severi- 
ty of hoarseness, The training tape was 
divided into three predetermined examples 
of the previously mentioned rating catego- 
ries for severity of hoarseness. An experi- 
enced instructor (B.M.B.) in the area of 
voice disorders determined the appro- 
priateness of the severity examples by 
judging independently the examples of the 
severity-rating categories. Of the nine 
hoarse vocal quality samples, the percent- 
age. of disagreement between the experi- 
menter (S.M.F) and the trained instructor 
was 0%. 

After the training session, the speech- 
language pathologists listened to random- 
ized, dichotic tapes of the subjects’ vocal 
quality samples. Dichotic simply means 
that the preoperative and postoperative 
voice samples were evaluated at the same 
time. The speech-language pathologists 
first rated the preoperative voice record- 
ings of all ten subjects. Next, the random- 
ized postoperative voice recordings of all 
subjects were rated. The dichotic listening 
task required that the speech-language 
pathologists rate the change in severity of 
horseness for each subject by comparing 
their preoperative and postoperative voice 
recordings. 

After tabulation and summarization of 
data, a nonparametric x? analysis, utilizing 
a 2X 2 contingency table, was used to 
determine if there was a relationship 
between postoperative hoarse vocal quality 
and factors found in the case histories, 


surgical management, ahd behavior during 
voice rest of all subjects. 
RESULTS AND COMMENT 
Vocal Quality Analysis 

For the three listening tasks (Fig 1), 
the average agreement between the 
speech-language pathologists on vocal 
quality was 75%. When listening to 
the same voice samples presented 
individually and in dichotic listening 
tasks,. the agreement between the 
pathologists ranged from 55% to 90% + 
(X, 70.6%). 

In the critical portion of the analy- 
sis, separating the subjects with per- 
sistent hoarseness from those with 
adequate vocal quality, the percentage 
of agreement between the patholo- 
gists, concerning the presence of 
hoarseness postoperatively, reached: 
85% for the individual listening task. 
and 87.5% for the dichotic listening 
task. Eight subjects were rated to 
have persistent hoarseness by three of 
the four pathologists on the individual 
postoperative listening task. Only 
subjects 9 and 10 (Fig 1) were judged 
by all trained listeners to have ade- 
quate vocal quality after surgery. 

This rating procedure verified the 
inherent: difficulty in using listener 
judgments of hoarseness. In this 
study, however, 80%:of the rating dif- 
ferences were only one-step differ- 
ences, buta range of 0 to 2 (adequate 
to moderate hoarseness) was found in 
20% of the judgments. Even though 
these results confirmed the difficulty 
of using listener ratings, they were 
judged to be adequate for the purpose 
of this study, since the primary intent 
of the judging was to detect only 
persistent. postoperative hoarseness. 

The: condition of subject 8 was 
judged to be hoarse when analyzed 
individually, but-this subject’s condi- 
tion was judged to be adequate in the 
dichotic ratings (Fig 1). Apparently, 
the trend was for lower ratings in the 
dichotic task. The trained listeners 
possibly were predisposed to giving 
lower ratings when exposed to a high- 
er severity rating before judging a 
lower one. In this regard, the listeners 
were asked to comment on the proce- 
dure. They noted that the adequate (0) 
and mild (1) ratings were the most 
difficult to score, and they indicated 
that inclusion of adequate voice sam- 
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Randomized Individual 
Listening Task 

Preoperative Individual 
Postoperative Individual 
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=] 
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Fig 1.—Average preoperative and postoperative vocal quality ratings for individual and 
dichotic listening tasks for ten subjects. Following ratings were used: 0, adequate; 1, 
mild; 2, moderate; and 3, severe hoarseness. 


ples on the training tape would have 
been helpful: 


Table 1.—x’ Values for Selected 
Factors: Related to Persistent 
Postoperative Hoarseness 


Factor = x? Value 


Analysis of Case History Data 


For this. analysis, x? values were 
determined for race, sex, age, length 
of hoarseness, combined medical his- 
tory, individual medical history. fac- 
tors, pharmacologic history, behavio- 
ral history, social history, and medical 
and behavioral history combined (Ta- 
ble 1). 


Medical history 
Pharmacologic. history”. 
Behavioral history 
Social history : 
Medical and behavioral 
history combined 
Type of surgery 
Behavior after surgery 





*Significant at P = 05. 





Table 2.— Individual Factors Present in Medical History Information 





No. of Factors 





Subject* Factor per Subject 
1 Liver disease, emphysema : 2 
2 Ear infections, food allergy, arthritis 3 












nasal polyps 
Hay fever allergy, chronic rhinitis, sinus infection 


9 No reported factors 0 


10 Sinus infection 1 


w 
w 






*Subjects 1 to 8 had persistent hoarseness after surgery; subjects 9 and 10 had adequate 
postoperative vocal quality. . 
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Of all the factors tested for a signif- 


icant relationship to persistent 
hoarseness, only the cumulative medi- 
cal history information was signifi- 
cant at the .05 level. Interestingly, no 
individual contributing factor was 
significant; however, when pooled, the 
combination of contributing factors 
that related to disease or infection of 
the repiratory tract was significant 
(P s .05).0 

All eight subjects with persistent 
hoarseness had problems with aller- 
gies, sinuses, or chronic respiratory 
tract infection or diseases, Each sub- 
ject had. from one to four of these 
medical factors... No evidence was 
found of previous use of allergy medi- 
cations, heart disease medication, an- 
tihistamines, or excessive use of cold 
tablets. Many of the subjects appar- 
ently combined their vocal abuse with- 
out relief until polyps or nodules 
formed. l 

All other factors concerning phar- 
macologie history, behavioral history, 
social history, auditory acuity, surgi- 
cal history, and patient behavior after 
surgery were not statistically signifi- 
cant (P = .05) (Table 2). 

Many of the factors that previously 
related to hoarse vocal quality were 
present in the analyzed medical histo- 
ries. For example, alcohol consump- 
tion, persistent cough, constant clear- 
ing of the throat, excessive speaking, 
formal singing, heavy lifting, or pres- 
ence of school-aged children in the 
home could have been contributing 
factors to the development of the 
vocal cord pathologic condition. How- 
ever, in this study, these factors were 
not related to persistent hoarseness 
after surgery. Figure 2 shows a com- 
plete listing of all possible factors. 

These findings are somewhat in dis- 
agreement with the findings found by 
Schwartz and colleagues,’ who state 
that environmental factors, such as 
alcohol and tobacco use after surgery, 
contribute to hoarseness. However, a 
trend toward significance may exist 
coneerning continued smoking during 
vocal rest. Therefore, if the sample 
size was larger, this factor may have 
been significant. 

A period of six or more days of voice 
rest was not related to persistent 
hoarseness after surgery. This finding 
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Subject Mame _ 


Length of Hoarseness _ 





(+) Yeo 
Tuberculosis Leukemia _ 
fer Infections 
igh Fewer — 


Heart Disease 


Allergy 


Sinus Infection 


{Fost-nasai discharge, "sinus trouble”) 
Chronic Laryngitis 


Syperthyroidion 
Mypothyrotdion 


Thyroid Medication Hormonal Therapy _ Stertodes 


Allergy tajecetons Allergy Medication ___ Heart Dissese Medication 


Coid Tablete Tranquiiicers Vanoconatrictors 


Consumption of Alcchal 
Rone 


2 ounce /ueek 


24 ounces /week 


Birthdate 








Chronic Colds 


Chronic Rhinitis _ 


Liver Dieease 


Diabetes 

Retarded Sexual Maturation 
Arthritie — 

Thyroid Surgery 

Laryngeal Injury 


Recurrence of Pathology 


Birth Control Pille 
Aspirin 


Anththiastines 


Pereiatent Cougb 


Constant Throat Clearing  — 


4-6: ouncen/week 


Difficulty Swallowing 


6-8 qunces/week. 


Meher 


Excessive, Shouting Excessive Speaking Formal Singing 


Reotional Event Precipitating Hoarseness 


Datly Use of Voice 
2 ta 4 hours 
4 to 6 houra 
$ to B hours 


Labarer : 
Mother of mali children i 
PENE a o A 8 to 10 hours 


Fatitel Klatory 


Hearing Loss 
Reavy Lifting 


School age Children 


Atmospheric Irritants —_—_ 


Notey Environments 


10-to I2 houra 


Other 


atista O 
DO o Miateral oc 


Type of Surgery: 
Antartor II u Microsurgery 
Midd 1/3 
Abet Vocal Cords Pee 
Below Vocal Cords 
Apaathattes 
‘General 


Pre-surgical Medication: 


Sedacvios 


Period of Votce Swati’: Si 
None CSD pong deya- 
C10 pe Ye. day, 

Rte 28 daya 





6 to I0 Taya oi 


1h to 21 daya O. 


Drinking 


surgery. = : 


supports Boone’s? recommendation of 
a brief period of voice rest of three to 
seven days. Brodnitz* also states that 
a brief period is sufficient but warns 
that forced whispering is unwise. In 
addition, the results disclosed that 
abusive behaviors, ie, forced whisper- 
ing and excessive clearing of the 
` throat, were not related to hoarseness. 
t- Therefore, with the limited population 
Studies, the results of this study sug- 
gest that the surgical treatment and 
. postoperative behavior of patients are 
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Fig 2.—Case history factors investigated for persistent hoarseness after vocal cord 
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not significant factors relating to per- 
sistent hoarseness: These findings 
also suggest that the emphasis on 
voice rest and avoidance of abusive 
behaviors for patients with notable 
medical histories will not deter post- 
operative hoarseness. Therefore, med- 
ical management may be advisable for 
these patients before surgical inter- 
vention. 

These findings have implications 
with regard to the preoperative coun- 
seling of patients by the physician or 


speech-language pathologist. They 
suggest that patients with medical 
factors of disease or infection of the 
respiratory tract in the baekground 
history should be counseled concern- 
ing the risk for persistent hoarseness 
after surgery. This finding is sup- 
ported by Andrews,’ who states that 
incipient respiratory tract infection 
may impede the healing process. 

This finding also raises questions | 
with regard to the postoperative 
treatment of patients with histories 
of allergies, sinus infections, and 
chronic respiratory tract disease. The 
answers are beyond the scope of this. 
study, but the following questions are 
presented here to provide suggestions 
for further research. First, should 
these patients be referred to an aller- 
gist or other appropriate physician 
specialist to treat the other medical. 
problems that undoubtedly affect the- 
postoperative vocal quality? Second, is 
the period of voice rest sufficient for 
patients with this medical history? If, 
as Andrews’. suggests, the healing 
process is impeded, the period of vocal 
rest should be extended. Third, should 
the speech-language pathologist ex- 
pect an improvement in vocal quality 
if the patient has a chronic respiratory 
tract infection or disease? This aspect 
should be considered when goals are 
determined for vocal rehabilitation. 
The patient. should be advised that 
medical management may be the 
appropriate treatment either before 
or during voice therapy. 
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Transcanal Labyrinthectomy 


for Intractable Vertigo 


Paul E. Hammerschlag, MD, Harold F. Schuknecht, MD 


® Labyrinthectomy may be the therapy 
of choice for intractable and disabling 
vertigo that is caused by unilateral dis- 
ease of the vestibular labyrinth. The trans- 
canal method through the oval window 
offers the most direct surgical approach 
for complete ablation of the vestibular 
sense organs. The technique includes 
visual identification and removal of the 
utricle; this is followed by blind probing of 
the ampullae. This method was used in 
124 patients, including 90 patients with 
unilateral Meniere’s disease. Three of 
four cases of moderately severe continu- 
ing postoperative vertigo were success- 
tully managed by revision transcanal laby- 
rinthectomy. Twenty-seven (22%) of the 
124 patients had continuing mild transient 
unsteadiness associated with quick head 
movements; this condition is considered 
to be the physiologic consequence of 
unilateral loss. of vestibular function rath- 
er than unremitted disease. 

(Arch Otolaryngol 1981;107:152-156) 


study was made of the results that 
were achieved in 124 patients 

who underwent. transcanal. labyrin- 
thectomies for the relief of intractable 
vertigo. All; procedures: were- per- 
formed in a similar manner, with spe- 
cial attention given to visual identifi- 
cation and removal of the utricle and 
probing of the ampullae. Ninety-nine 
operations were performed at the 
Massachusetts Eye and Ear Infirma- 
ry, Boston, and 25 operations were 
performed at the Henry Ford Hospi- 
tal, Detroit, spanning a period of 22 
years (1955 to 1977). The follow-up 
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period ranged from 13 months to 14 


years (mean, 4.9 years). Seventy-eight _ 


operations were performed by one of 
us (H.F.S.). Fifteen operations were 
performed by Richard Gacek, MD; ten 
operations were performed by  T. 
Manford McGee, MD; eight operations 
were performed by William Mont- 
gomery, MD; four operations were 
performed by Robert Lofgren, MD; 
and the remaining nine operations 
were performed by seven different 
members of the staff of the Massachu- 
setts Eye and Ear Infirmary. 

In a retrospective study, such as this 
one, the medical records. often show 
missing or incomplete data. Some 
patients were unavailable for follow- 
up study, and others were simply not 
interested in long-term postoperative 
evaluation. Although a larger number 
of transeanal labyrinthectomies were 
performed during the 22-year period, 
suitable follow-up data are available 
on only 124 patients. 

In. 1903, Crockett) reported the 
removal of the stapes for the relief of 
“auditory vertigo” in four patients at 
the Massachusetts Eye and Ear Infir- 
mary. In 1925,” he presented a summa- 
ry paper of 100 cases that dated. back 
to 1897 in which “auditory vertigo” 
was treated by stapedectomy. Lake’ 
and Milligan,’ independently in 1904, 
described the technique of transmas- 
toid labyrinthectomy that included 
destruction of the semicircular canals 
in nonsuppurative ears. In 1943, Caw- 
thorne* presented a series of 48 
patients who were successfully 
treated with transmastoid labyrin- 
thectomy. Lempert? described the 
transcanal approach to the membra- 
nous labyrinth in 1948. With Lem- 
pert’s technique, the contents of the 
vestibule were aspirated. The transca- 
nal labyrinthectomy, as performed in 


our series, was described by one of us 
(H.F.S.) in 1956,’ 1957," and 1973, and 


cby both of us in 1977.° Cawthorne” 


described a similar approach in 1957. 


CAUSES FOR 
INTRACTABLE VERTIGO 


In this retrospective study of 124 
patients, the cause for vertigo was 
diagnosed as Meniere’s disease in 90 
patients (73%), complication of sta- 
pedectomy. in 12. patients, delayed 
endolymphatic hydrops in 12 patients, 
complication of bacterial infection in 
eight patients, and congenital syphilis 
in one patient. One of the patients 
who was thought to have Meniere’s 
disease subsequently was found to 
have a glioblastoma multiforme of the 
temporal lobe. ace 

All of the 12 patients with. vertigo 
after stapedectomy had profound 
hearing loss in the operated ear, and 
their disequilibrium was either con- 
stant or induced by motion, rather 
than episodic as in Meniere’s disease. 
They all experienced severe vertigo 
for a protracted. period, beginning 
immediately after stapes surgery, and 
it is-assumed that the ears had sus- 
tained iatrogenic injuries to their 
membranous labyrinths. 

The conditions of 12 patients were 
diagnosed as unilateral delayed endo- 
lymphatic hydrops.” All of these 
patients had profound sudden unilat- 
eral sensorineural hearing loss, with 
causal diagnoses consisting of adult- 
onset sudden idiopathic sensorineural 
hearing loss (five patients), bacterial 
labyrinthitis (two patients), idiopathic 
early childhood deafness (one patient), 
mumps (one patient), head injury (one 
patient), temporal bone fracture (one 
patient), and blast injury (one pa- 
tient). The pathophysiologic mecha- 
nism of delayed endolymphatic hy- 
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drops, as proposed in a study by one of 
us (H.F.S.)," is that the original insult, 
while destroying auditory function 
and preserving vestibular function, 
also. damages the endolymphatic duct 
and/or sac; this causes eventual endo- 
lymphatic hydrops and episodic ver- 
tigo. 

Complications of chronic suppura- 
tive disease were responsible for pro- 
found hearing loss and intractable 
vertigo in eight patients. Two of these 
conditions seem to have been caused 
by injury to the vestibular membra- 


nous labyrinth at the time of mastoid _ 


surgery. All ears were dry and unin- 
fected at. the time of labyrintti 
my. 


Labyrinthectomy 1 was performed, ino 


one patient with congenital: syphilis. 


This patient had a profound unilateral _ 


hearing loss and intractable vertigo 
that was unresponsive to medical 
therapy. ‘The aie i R Soran ‘of 








The condition of one patient with 
disabling constant disequilibrium 
caused by a temporal lobe glioblasto- 
ma was ‘misdiagnosed as. atypical 
Meniere’s disease. Labyrinthectomy 
failed to relieve the patient’s symp- 
toms, and four months later, this 


0 


patient died of the neoplasm. 

Eleven of the 124 labyrinthectomies 
were revision procedures; four of 
these procedures were for previously 
unsuccessful transeanal labyrinthec- 
tomies, and seven were for previously 
unsuccessful labyrinthectomies by the 
transmastoid route, as described: by 
Cawthorne.’ Sixteen of the labyrin- 
thectomies were performed after oth- 
er surgical procedures had failed to 
relieve the patients of vertigo. These 


-included three sacculotomies, one tack 


procedure, nine ultrasound treat- 
ments, one. sac decompression, one 


< intratympanic streptomycin sulfate 
therapy, and one parenteral strepto- 
“mycin therapy. 


PREOPERATIVE DATA 


The ages of the patients varied 
from 10 to 84 years, with a mean age 


Table 1.—Age Distribution of 
Patients at Time of Labyrinthectomy 


Patients With 
Meniere's 
Disease 
(N = 90) 





of 51 years (Table 1). The group con- 
sisted of 68 male patients and 56 
female patients. In the group with 
Meniere’s disease, there were 50 male 
patients and 40 female patients. 

For the entire group, the preopera- 
tive pure-tone auditory thresholds for 
six frequencies of the auditory spec- 
trum was 75 dB, with a SD of 22 dB 
(Fig 1). Speech discrimination was 0% 
in 45 of the 124 ears, and the mean for 
the remaining 79 ears was 44% (SD, 24* 
dB). 

In. the group of 90 patients with 
Meniere’s disease, there were 12 
patients in whom the hearing loss was 
greater than 109 dB, thus beyond the 
limits. of the audiometer. Pure-tone 
thresholds were obtained in 79 ears . 
with Meniere’s. disease; the highest 
threshold was 100 dB, and the lowest 
threshold was 32 dB, for a mean of 74 
dB (SD, 23 dB). Frequencies that were 
not heard at the maximum amplitudes 
of the audiometer were assigned valu- 
es of 110 dB. Speech discrimination 
was tested in 82 hearing ears with 


Meniere’s disease and varied from 0% > ` 


to 96%, for a mean of 38%. The dura- 
tion of vertigo and/or auditory symp- 
toms for the 90 patients with 
Meniere’s disease varied from two 
months to. 40 years, for a mean of 5.7 
years (Fig 2). The frequency of verti- 
ginous episodes at the time of surgery 
for this group was. ‘highly ‘variable; 
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Fig: 1 Mean preoperative ‘Rearing loss. 
Frequencies that were not heard at maxi- 
mum amplitudes of audiometer were 
assigned values of 110 dB. 

| 2 
20 
15 


10 


No. of Patients 


<4 <6 <8 <10 
Duration, yr 


<2 >2 >A >6 38 >10 





Fig 2.—Duration of symptoms of vertigo 
and/or hearing loss for 90 subjects with 


Meniere’s disease. 
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however, 67 (74%) of the 90 patients 
indicated that they had at least one 
attack each week. One patient had 
more than three attacks each day, and 
several patients complained of con- 
stant disequilibrium. The least fre- 
quent attack was one episode in three 
months. The duration of episodes was 
reported to vary from two minutes to 
more than 12 hours. Fifty (56%) of the 
90 patients with Meniere’s disease 
*recalled that the duration of their 
vertiginous attacks was less than four 
hours, and 26 (29%) of the 90 patients 
said their attacks often lasted ten 
hours or longer. 

Six of the 124 patients had experi- 
enced a severe blow to the head imme- 
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Fig 3.—Horizontal section showing enormous dilation of saccule 
in ear with classic Meniere's disease. Accessibility of macule is 
shown by approach through oval window. Footplate and utricle 


diately before the onset of episodic 
vertigo, and one of these patients had 
a temporal bone fracture. 


CRITERIA FOR 
LABYRINTHECTOMY 


No strict set of criteria was used to 
select subjects for labyrinthectomy. 
Judgments were made on the basis of 
the following factors: (1) extent of 
occupational disability, (2) extent of 
social, mental, or physical disability, 
(3) risk of bodily harm, ie, falling 
attacks, (4) quality of auditory and 
vestibular function in the diseased 
ear, (5) quality of auditory and vesti- 
bular function in the opposite ear, (6) 
age, and (7) general health. 


A ert 


Fig 4.—Vertical section through middle ear and bony labyrinth of 
normal ear. Utricular macula lies in superior part of vestibule and 
is partially hidden from view by superior margin of oval window. 





With a few exceptions, the follow- 
ing criteria were met: (1) The disease 
caused restriction of occupational and 
social activities. (2) Attacks of nausea 
and emesis or falling attacks were 
frequent. (3) Pure-tone thresholds 
were 50 dB or greater (speech fre- 
quencies), and speech discrimination 
was 50% or less. (4) The opposite ear 
showed no evidence of progressive dis- 
ease. Nine of the patients with 


Meniere’s disease experienced drop 
attacks (Tumarkin’s otolithic catas- 
trophe"), and several patients had 
experienced minor injuries as the 
result of falling. Most of the latter 
group found it necessary to curtail 
their normal activities, refrain from 





Posterior canal ampulla, facial nerve, stapes footplate, and round 
window niche also are indicated (hematoxylin-eosin, x 7). 


g 


Fig 5.—Left, Horizontal section through normal ear showing macula utriculi and normal utricle 
(hematoxylin-eosin [HE], X17). Right, Horizontal section through ear with Meniere's disease showing 
dilated utricle with macula utriculi compressed against bony wall of vestibule (HE, x 17). 


Macula Utriculi 


Dilated Utricle 
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driving automobiles, avoid crossing 
the street alone, and avoid walking up 
and down stairways without support. 


SURGICAL TECHNIQUE 


The principal objective of labyrinthecto- 
my is the total unilateral ablation of the 
vestibular sensory function, which encom- 
passes the three cristae and the utricular 
and saccular maculae. 

The role of the saccule as a vestibular 
sense organ is not well understood. While 
the morphologic appearance of the saccular 


Fig 6.—Left, Normal bony and membra- 
nous labyrinths. V indicates vestibule: 
SAC, saccule; U, utricle; CC, common 
crus; S, superior semicircular canal am- 
pulta; L, lateral semicircular canal ampul- 
la; CD, cochlear duct; RW, round window 
niche; VII, facial nerve; and P, posterior 
semicircular canal ampulla.. Right, Mem- 
branous labyrinth in. endolymphatic hy- 
is greatly distended to fill 


ae vestibule and alsplae ut icle superiorly. 


Fig 8.—Left, Ampullae are probed with 
3-mm, right-angled hook. Right, Vestibule 
is filled with pledgets of absorbable gelatin 
sponge soaked with Ringer’s solution or 
physiologic saline solution. 


Arch Otolaryngol—Vol 107, March 1981 





macula has features similar to the utricular 
macula (otolithic membrane and ciliary 
polarization of the sensory neuroepithe- 
lium), as well as integration with extraocu- 
lar innervation, its capability for producing 
disequilibrium under pathologic conditions 
seems to be minimal.” The saccular macula 
lies in the spherical recess on the anterome- 
dial wall of the vestibule. It is readily 
visible through the oval window and can be 
aspirated with a 20-gauge suction tip 
(Fig 3). 

‘The utricular macula is a physiologically 
important vestibular sense organ that is 
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located in the superior part of the vestibule 
(Fig 4). It is less well visualized than the 
saccular macula, particularly in ears with 
endolymphatic hydrops, because it is fre- 
quently displaced posterosuperiorly in the 
vestibule by the distended saccule and/or 
cochlear duct (Fig 5). The utricular macula 


is readily encountered with a 3-mm, right- 


angled hook that is passed through the oval 
window and swept through the superior 
part of the vestibule, with the tip of the 
hook gently scraping the bony walls. Thus, | 
the macula of the utricle, which is 4.29 sq” 
mm,“ is torn from its tenuous attachments 


Fig 7.—Left, Saccule has been aspirated 
with suction tube, and utricular macula 
has been: engaged. with 3-mm, right- 
angled hook. Right, Utricle and attached 
segments of ‘semicircular canals are 
removed. 
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to the bony walls of the vestibule and 
brought out of the oval window under 
visual control. 

The cristae of the semicircular canals are 
more remote from the oval window and are 
reached only by blind-probing thrusts of 
the 3-mm, right-angled hook. With explor- 
atory probing movements, the hook can be 
introduced into the two ampullary re- 
gions—the posterior ampulla that is located 
posteroinferiorly and the combined lateral 
and superior ampullary cavity that is 
located posterosuperiorly. Gentle but thor- 
ough probing of these ampullary regions 
should cause severe morphologic disruption 
and destruction of the sensory function of 
the cristae. 

The vestibule is then aspirated thorough- 
ly with a 20-gauge suction tip and filled 
with pledgets of absorbable gelatin sponge 
that are soaked with Ringer’s solution or 
physiologie saline solution (Fig 6-8). 

A flow of CSF from the oval window is 
rare but may occur under the following two 
conditions: (1) the presence of a large, 
patent cochlear aqueduct, in which case the 
flow occurs immediately on removal of the 
footplate, and (2) fracture of the cribrose 
areas through which the vestibular nerves 
enter the inner ear, in which case the flow 
occurs in association with surgical manipu- 
lations in the vestibule. This complication 
should not interfere. with. successful com- 
pletion of the labyrinthectomy; however, in 
this event, the vestibule should be. filled 
with one or more pieces of firm, subcuta- 
neous fibrous tissue. 


RESULTS 


The postoperative time lapse before 
return to full occupational- activities is 
known for 76 patients; 90% of these 
patients returned to work within 12 
weeks (Table 2). To our knowledge, all 
patients eventually resumed their 
prior occupations, 
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Table 2.—Postoperative Time 
Lapse Before Return to Full 
Activity for Patients Who 
Underwent Labyrinthectomies* 


No.(%) 


of Patients 


31 (41.0) 
29 (38.0) 
8 (10.5) 
8 (10.5) 
76 100.0 


*Of a total 124 patients who underwent laby- 
rinthectomies, postoperative time lapse data 
before return to full occupational activities: were 
known for 76 patients as shown in Table 2. 
Thirteen of the 124 patients were retired, and 35 
patients were unavailable for follow-up. 





Meniere's disease developed in the 
opposite ears of two patients; the dis- 
ease occurred in one patient two years 
after labyrinthectomy and in. the oth- 
er patient three years after labyrin- 
thectomy. Four patients had bilateral 
otosclerosis and unilateral Meniere’s 
disease. . 

Severe episodic vertigo was elimi- 
nated in all 124 patients; however, 
four patients had. moderate continu- 
ing episodic disequilibrium, and three 
of these four patients had a persisting 
vestibular response to. ice water calor- 
ic testing. All four patients had 
revision labyrinthectomies, with suc- 
cessful alleviation of vertigo in three 
cases. 

The most common postoperative 
sequela was mild transient unsteadi- 
ness associated with quick head move- 
ments, which occurred in 27 (22%) of 
the 124 patients. The symptom per- 
sisted during the period of follow-up 
study in some cases and was consid- 
ered to be the physiologic consequence 
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COMMENT 


The results of transcanal labyrin- 
thectomy seem to be superior to those 
of the transmastoid method. In two 
reported series, the latter method 
relieved vertigo in about 90% of the 
cases.*" In a recent report, Linthicum 
et al'* reported only a 60% success rate 
with the transcanal labyrinthectomy. 
Possibly, the method used in the cases 
reported by Linthicum and his asso- 
ciates™ was different from that which 
we have described. In our series of 
transcanal labyrinthectomy, 120 (97%) 
of 124 patients had resolution of their 
disabling vertigo with the initial pro- 
cedure. A second transeanal labyrin- 
thectomy was performed in the four 
patients with continuing vertigo; suc- 
cessful outcomes occurred in three of 
these four patients, which increases 
the overall success rate to 99%. 
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A Multiple-Channel Cochlear Implant 


Evaluation Using Speech Tracking 
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+ Two totally deat patients who had 
= nel cochlear im- 












hich they had to 
Sages of connected 
performance was as- 
‘calculating the tracking rate 
(words per minute) each session. Testing 
was carried. out under two conditions— 
lipreading . alone and lipreading in con- 
junction with a multiple-channel cochlear 
implant and laboratory speech processor. 
Lipreading with the cochlear implant 
increased the tracking rates by a factor of 
four for one patient and by a factor of two 
for the other when compared with lipread- 
ing alone. 
{Arch Otolaryngol 1 981;1 07 1 57-1 T 


P. evaluating cochlear implants as 
communication aids for profound 
or total hearing loss, it is important to 
use tests that are objective and appro- 
priate for assessing communication 
skills.. However, there is no general 
agreement about the tests that should 
be used to assess communication skills 
in everyday life. Performance with 
nonsense syllables or open sets of 
words and sentences have their place, 
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since some. correlation can. be made 
between the results and the percep- 
tion of running speech under. con- 
trolled situations. 

An alternative approach for assess- 
ing the ability of patients in perceiv- 
ing running speech is to use a tracking 
procedure. In this test, a speaker 
reads from a book at a normal rate. 
After reading a passage, the subject is 
required to repeat the words verba- 
tim. If a mistake is made, the speaker 
repeats the section or adopts other 
strategies until all the words in. the 
passage are correctly identified be- 
fore proceeding to the next one. The 


-performance of the subject is. mea- 


sured as the number of words in the 
test repeated correctly per unit of 
time. 

The speech tracking procedure has 
been used in testing two postlingually 
deaf adult patients who had received 
multiple-channel cochlear implants.** 
The tests were carried out either with 
the patients lipreading alone (vision 
only), or using the implant plus 
lipreading (electrical stimulation plus 
vision). 


METHODS 


The tests were carried out as described 
by De Filippo and Scott.? Passages were 
read from the book, The Wonderful Story of 
Henry Sugar and Six More by Roald Dahl. 
Each test session lasted approximately ten 
minutes, and the average number of words 


repeated correctly per minute was. caleu- 
lated. There were a total of 20 sessions for 
patient 1 and 19 for patient 2 during a 
period of three months. An attempt was 
made. to alternate vision only (VO) and 
electrical stimulation plus vision (EV) ses- 
sions for patient 2. On the other hand, the 
number of VO sessions for patient 1 was 
limited because his responses were so poor 
he appeared depressed, and this could have 
led to impaired rehabilitation. Consequent- 
ly; he had more EV sessions. The same 
speaker was used for both patients and for 
both VO and EV conditions. 

The multiple-channel cochlear implant 
consisted of an electrode array inserted in 
the scala tympani and connected to a 
receiver-stimulator implanted in the mas- 
toid bone.” The electrode :array® consisted 
of 20 platinum foil bands secured around a 
Silastic tube. The platinum bands were 0.3 
mm wide and spaced 0.75: mm apart on the 
tube. The Silastic tube had an outside 





-diameter of 0.4 mm at its tip, increasing to 


0.64 mm at-a point 8 mm from the tip. Ten 
alternative platinum bands were connected 
to form an extended earth system while 
the remaining bands served as the ten 
active electrodes. 

An external transmitter sent power and 
data to the implanted receiver-stimulator 
via a transcutaneous inductive link. Data 
were decoded by the receiver-stimulator, 
and the appropriate electrode was stimu- 
lated. The external transmitter was con- 
nected to the speech processor. The speech 
processor extracted four speech parame- 
ters from the acoustic wave form. These 
parameters were the fundamental (voie- 
ing) frequency (FO) and its amplitude 
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SESSION 





Fig 1.—Tracking rates for patient 1 in words per minute in two 
conditions—lipreading in conjunction with multiple-channel 
cochlear implant (filled squares) and lipreading alone (open 


squares). 


Table 1.~Average Tracking Rates 
for Two Multiple Channel 
Cochlear Implant Patients 


Patient* 


Electrical stimulation 
plus vision 
Before modification 22.1 


After modification 
Vision only 
*Rates in. words per minute. 
{The modification changed the data sampling 


time from 20. ms to. 10 ms in the speech proces- 
sor. : : 


(AQ), and the second formant frequency 
(F2) and its amplitude (A2). The speech 


parameter estimates were transferred to- 


electrical stimulus parameters every 20 ms. 
During the study, this data sampling time 
was modified to every 10: ms. Only one 
electrode was activated during each time 
frame. re 

In accordance with the. results of pre- 
vious psychophysical studies,‘ F2 infor- 
mation was allocated to selected electrodes. 
These studies consisted of ranking the 
electrode sensations from sharpest to 
dullest when stimulating each electrode at 
100 pulses per second. Each electrode was 
assigned to a particular portion of the F2 
frequency range, whereby the electrode 
with the dullest sensation was assigned to 
the lowest frequency portion, while that 
with the highest sensation was assigned to 
the highest frequency portion. The elec- 
trode was stimulated by a pulse train 
determined from the FO parameter. The 
speech segment was classified as voiced if 
AO exceeded a preselected threshold, 





cles). 


otherwise it was classified as unvoiced. For 
unvoiced speech, the pulse rate was fixed, 
but for voiced speech the pulse rate. was 
proportional to the FO frequency. The cur- 
rent level at which the pulse train was 
presented to the electrode was determined 
by A2. The upper limit at which the elec- 
trode was stimulated was set.at a current 
level that. did not exceed a comfortable 
loudness for the patient. 


RESULTS 


Figures 1 and 2 show the tracking 
rates (words per minute [wpm]) dur- 
ing sessions for patients 1 and 2. Both 
patients showed a steady increase in 
rate for the EV condition, although 
there were session-to-session fluctua- 
tions. From session 10 for patient 1 
and session 12 for patient 2, the mod- 
ification was introduced to the speech 
processor whereby the data sampling 
time was shortened from 20 to 10 ms. 
This may help to account for the 
improvement. in the speech signal 
received by the patient over time. On 
the other hand, the VO rate did not 
increase over time. 

When the cochlear implant was used 
in conjunction with lipreading, the 
average tracking rates were 22.1 wpm 
for patient 1 and 27.5 wpm for patient 
2 before the modification was made to 
the speech processor (Table 1). After 
the modification, the tracking rates 
were 34.0 and 40.4 wpm, respectively, 
these averages were calculated from 
eight observations for patient 1 but 
from only three observations for 
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SESSION 


Fig 2.—Tracking rates for patient 2 in words per minute in two 
conditions—lipreading in. - conjunction. with multiple-channel 
cochlear implant (filled circles) and lipreading alone (open cir- 


Table 2.—Average Tracking 
Performance Expressed as 
Percentage of Performance 
of Normal-Hearing Subjects 









Patient 






Electrical stimulation 
plus vision. 
Before modification* 


After modification 
Vision: only 







21% 26% 












*The modification changed the data sampling 
time from 20 to 10. ms in the speech proces- 
sor. eae POE 


patient. 2. On- the: other hand, for 
lipreading alone, the rate was 5.5 
wpm (four lipreading sessions) for pa- 
tient 1, and 12.9 wpm for patient 2. 

Using the same procedure, passages 
from the book were also read by the 
same speaker to four normal-hearing 
subjects. These subjects were volun- 
teers. not directly involved in the 
experiment. They included two female 
and two male subjects with hearing 
thresholds less than or equal to 15-dB 
hearing threshold level (ISO 1964)’ for 
frequencies 0.25, 0.5, 1, 2, and 4 kHz. 
This study yielded an average track- 
ing rate of 106.6 wpm with an SD of . 
47. 

The average tracking performances 
for the EV condition before the mod- 
ification to the speech processor, when 
expressed as a percentage of the per- 
formance for normal-hearing sub- 
jects, were 21% for patient 1 and 26% 
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3 





for patient 2 (Table 2). The corre- 
sponding percentages for the VO con- 
dition were 5% for patient 1 and 11% 
for patient 2. After the modification 
to the speech processor, the EV per- 
centages were 32% for patient 1 and 
38% for patient:2. Taking all the ses- 
sions into account, the range of per- 
centages for the EV condition was 
13% to 38% for patient 1 and 15% to 
49% for patient 2. For the VO condi- 
tion, the range was 3% to 9% for 
patient 1 and 9% to 16% for patient 
Bee f 





~ COMMENT 

Two interesting points emerge 
from the results of this study. First, 
both patients 1 and 2 showed consider- 
ably improved tracking rates with 
lipreading in conjunction with multi- 
ple-channel electrical stimulation of 
auditory nerve fibers, compared with 
lipreading only. Second, the scores 
obtained with electrical stimulation 
improved during the sessions, while 
those obtained with lipreading alone 
did not, The most likely explanation 
for the improved scores is the auditory 
information ‘produced by electrical 
stimulation: Furthermore, as time 
goes by, the patients may learn to use 
the auditory signals more effective- 
ly. 
The better scores. obtained when 
using the cochlear implant were prob- 
ably the result. of the additional 
segmental and suprasegmental infor- 
mation provided by the multiple-chan- 
nel electrical stimulation. Previous 
studies’ on our patients have shown 
that multiple-channel electrical stimu- 
lation provides additional information 
about voicing, nasality, affrication, 


1. Giolas TG, Epstein A: Comparative intelligi- 
bility of word lists and continuous discourse. 
J Speech Hearing Res 1963;6:349-358. 

2. Giolas TG: Comparative intelligibility scores 
of sentence lists and continuous discourse. J Aud 
Res 1966;6:31-38. 

3. De Filippo CL, Scott BL: A method for 
training and evaluating the reception of ongoing 
speech, J Acoust Soc Am 1978;63:1186-1192. 

4. Tong YC, Millar JB, Clark GM, et al: Psycho- 
logical and speech reception experiment with two 
multiple-channel cochlear implant patients. 
J Laryngol Otol, to be published. 

5. Tong YC, Millar JB, Clark GM, et al: Speech 
processing for a multiple-channel cochlear im- 
plant. Tenth Int Congress Acoustics 1980;2:1-7. 
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duration, and place compared with 
lipreading alone. In addition, Rosen et 
al," in a study on normally hearing 
subjects, found their tracking scores 
improved when they were given vary- 
ing frequency information repre- 
senting changes in the speaker’s fun- 
damental frequency, in contrast to the 
use of a constant frequency of 160 Hz. 
Using sentence material, Risberg and 
Lubker also found that lipreading 
with intensity and fundamental infor- 
mation was superior to either lipread- 
ing alone or lipreading with intensity 
information. 

The addition of auditory informa- 
tion also seemed to affect the strate- 
gies used for the correction of errors. 
A preliminary analysis was made 
from tape recordings of the different 
strategies. For example, with the EV 
condition, when the patient failed to 
understand a word, even after repeti- 
tion, a semantic definition or synony- 
mous word could be used more effec- 
tively than with the VO condition. 
Thus, the patient could make use of 
his synthetic lipreading abilities, ie, 
the ability to recognize speech from 
associational and contextual cues.” 

Another feature of tracking strate- 
gies that can be looked at to see 
whether it influences the tracking 
rate is the number of words of text 
presented by the speaker. Sparks et 
al reported that as subjects became 
more practiced in tracking, speakers 
were able to increase the number of 
words per phrase from two to three 
words to six to seven words. If, 
because the patient was having diffi- 
culty in tracking, the speaker reduces 
the number of words per phrase, this 
may deprive the patient of valuable 
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contextual information. With lipread- 
ing, speaking in phrases and sen- 
tences is more conducive to being 
understood than speaking in isolated 
words. For the present study, it was 
calculated that the average number of 
words per phrase ranged from 4.0 to 
4.9 words for lipreading only, and 4.0 
to 5.8 words for lipreading in associa- 
tion with the cochlear implant. Thus, 
it does not seem likely that this part of 
the speaker’s strategy would have pro- 
duced the differences in tracking 
rates. 

The speech tracking procedure dif- 
fers from other methods of speech 
testing in that it requires the patient 
to respond with 100% accuracy for the 
stimulus material. In this way, the 
procedure not only takes account of 
how much of the speech material is 
comprehended on its initial presenta-. 
tion (as do word and sentence testing) 
but also takes into account the ease or 
difficulty of getting the message 
across after any initial failure in com- 
prehension. These two aspects of the 
speech tracking procedure are also 
features of day-to-day conversations 
for the patients. Observations of the 
patients engaging in ordinary conver- 
sations.seem to correlate with speech 
tracking results inasmuch as commu- 
nication is facilitated by the cochlear 
implant and that strategies aimed at 
improving comprehension. are more 
successful with the cochlear implant 
than without it. 
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Speech Perception With Hearing Aids 


and Cochlear Implants 


Elmer Owens, PhD, Christine C. Telleen, MA 


© A battery of tests using speech mate- 
rials was developed to evaluate the audi- 
tory perception skills of five subjects with 
profound postlingual hearing loss. Two of 
the subjects wore hearing aids, and three 
subjects used cochlear implants. Re- 
sponses of the two subjects with hearing 
aids were consistently superior to those of 
the subjects with implants, and one of the 
three subjects with implants consistently 
performed better than the other two. The 
subjects with implants displayed wide 
variations in response, indicating the 
necessity of evaluating each impiant pros- 
thesis as it was used by a given subject. In 
addition to tests of auditory speech per- 
ception, a measure of lipreading ability 
with amplification provided useful infor- 
mation. 

(Arch Otolaryngol.1981;107:160-163) 


wo patients were recently im- 
planted: with. an. eight-channel 


bipolar electrode array in the scala- 


tympani. Michelson’ provided a de- 
scription of the array. From the elec- 


trode array, 16 wires led to a tempo- 


rary percutaneous plug that was 


seated on the mastoid process. This 


plug permitted the use of interface 
equipment in testing various combi- 
nations of the 16 wires to determine 
those combinations that provided the 
best understanding of speech. For 


Accepted for publication July 25, 1980. 

From the Department of Otolaryngology, Uni- 
versity of California School of Medicine, San 
Francisco. 

Reprint requests to Department of Otolaryn- 
gology, University of California School of Medi- 
cine, 583 Parnassus Ave, Room 494-U, San Fran- 
cisco, CA 94143 (Dr Owens). 


everyday use, between test sessions, 
the 16 wires were connected together 
to accommodate a wearable. single- 
channel stimulator. In effect, a single- 
channel stimulator provided electrical 
energy to a multichannel electrode; a 
probable advantage over a single- 
channel electrode is the distribution of 
the electrical signal at discrete points 
along a portion of the cochlea. The 
initial purpose of this study was to 
obtain data on these two patients who 
wore devices. with a single-channel 
transmitter and multichannel elec- 
trode. At the same time, we were 
interested in comparisons between 
these two patients and three others. 
One of the three patients had been 
wearing a true single-channel implant 
system (single-channel © stimulator 
with single-channel electrode) for 
more than four years; the remaining 
two patients had profound hearing 
loss and wore conventional hearing 
aids. The auditory perception skills of 
these five patients were evaluated 
with a specially developed battery of 
tests. l 


METHODS 
Subjects 


Al subjects were referred. by otolaryn- 
gologists. The users of conventional hear- 
ing aids were women in their late 20s with 
long-standing postlingual hearing loss that 
had become profound in the preceding two 
years. One subject had a history of severe 
hearing loss that dated from an automobile 
accident at the age of 3 years. The cause of 
the recent gradual worsening in hearing 
was unknown. The other subject had had a 
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longstanding hearing ios of unknown ori- 
gin and a recent sudden decrement asso- 
ciated with vestibular symptoms. Both 
patients had used hearing aids for a long 
period. Their pure-tone thresholds aver- 
aged 100 dB hearing level (HL) at 500 and 

1,000 Hz bilaterally. At 1,500 Hz, thresholds 
were 105 and 110.dB, while responses were 
absent above 1,500 Hz at the maximum 
audiometer limits of 110 dB HL. In each 
case, an extensive hearing aid evaluation 
resulted in the fitting. of a power-CROS 
instrument. Peak saturation: sound pres- 
sure levels (SPLs)-of the aids were approx- 
imately 188 dB SPL; peak gains were on 
the order of 74 dB, ; 

The three patients: with impiante were 
labeled A, B, and:C. Implant A (age, 57 
years) had a progressive familial hearing 
loss that resulted in a total bilateral loss in 
his mid-50s. Although he had worn hearing 
aids for. most of his..adult. life, he had 
recently discontinued: the use of amplifica- 

tion because it.no longer helped. In a 
hearing aid evaluation before the implant, 
amplification had produced extreme dis- 
comfort in one ear and only: vibrotactile 
stimulation in the other ear, supporting his 
rejection. of amplification. He had been 
using the multichannel electrode and sin- 
gle-channel stimulator system with satis- 
faction in his daily activities for about a 
year. 

- Implant B (age, 34 years) experienced a 
rapid onset of near-total hearing loss from 
ototoxic drugs that were administered for 
severe burns. His HLs before the implant 
averaged 105 dB bilaterally from 500 to 
2,000 Hz, and a hearing aid evaluation 
indicated responses. only to. vibrotactile 
stimulation; hearing aid use was not rec- 
ommended. Although he received the same 
implant system as implant A, he had not 
been able to use it to advantage. For speech 
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réception, he had been depending primari- 
ly on signing and lipreading. 

Implant C (age, 72 years) also experi- 
enced a rapid onset of near-total bilateral 
` deafness from ototoxie drugs. Preopera- 
tively, the only measurable HLs for the 
implant ear were 105 dB at 500 and 750 Hz. 
A hearing aid evaluation corroborated his 
report that he could not use amplification 
because of extreme sensitivity to loud 
sounds that was coupled with vibrotactile 
sensation. He received a single-channel 
implant system that has been. described in 
detail by Merzenich et al.* Implant C has 
continuously used his. prosthesis for more 
than four years. 


Materiais 


A series of tests were recorded on reel- 
to-reel tape in a professional recording 


studio. Except for two tests that used both: 


a female and-a male voice, all recording 
was by a female talker whose native dialect 
was “general American.” Depending on 
the response format of the test, answer 
forms were designed. for either. check-off 





guessing is encouraged. Details of the tests 
are included in the “Results” section. A 
battery of nonstandard test materials. was 
deemed necessary because the subjects’ 
capabilities could not be predicted with 
confidence, For example, Bilger’ did not 
stress open-response tasks of speech recog- 
nition "since it is well accepted that sub- 
jects using single-channel auditory pros- 
theses. cannot “understand. speech with 
them.” Bilger and Hopkinson‘ demon- 
strated that subjects with. implants were 
unsuccessful. in understanding any. of a 
series of monosyllable words generally 
used for the testing of children. (The par- 
tial success of one subject was attributed to 
insufficient. masking of the opposite ear.) 
On the other hand, Chouard and MacLeod’ 
reported that, after training, seven sub- 
jects with cochlear implants, were able to 
understand almost 50%.of ordinary conver- 
sation without lipreading. 


Procedure 


All testing, except for the lipreading 
evaluation, was conducted in a two-room 
suite that met standard audiometric speci- 
fications. Each subject sat in a chair facing 
a single speaker system about 1 m away. 
Test. materials were fed to the speaker 
system from a tape deck (Viking) through 
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a speech audiometer (Maico-24). With the 
volume control of each subject’s hearing 
aid or implant device set at the normal-use 
position, a most comfortable level (MCL) of 
loudness for the speech materials was 
obtained by a bracketing procedure. All 
testing was done at MCLs, typically 55 dB 
HL. Instructions for each test. were 
printed, and the tester verified that they 
were understood. In addition, each test 
included sample items to ensure that the 
subject. understood the task. The testing of 
each subject was completed in about seven 
hours with several interspersed rest peri- 
ods, There was no evidence of artifacts 


- from fatigue. 


RESULTS 


The first three tests, listed in the 
Table, required a response of “same” 
or “different” for the paired test stim- 
uli. In test 1, each item consisted of 
two utterances of the same sentence, 
one by each of the two talkers, and 





randomly ordered in various combina- 
tions (male-female, female-male, fe- 
male-female, and male-male). The 
response requirement was to discrimi- 
nate between the two voices. In test 2, 
each item consisted of two words—a 
one-syllable word and a two-syllable 
word, two utterances of a one-syllable 
word, or two utterances of a two- 
syllable word. The patient was re- 
quired to hear duration differences. In 
test 3, pairs of two-syllable words , 
were presented, either two different 
words or a repetition of the same 


word. In test 4, the stimulus for each 


item consisted of either a short phrase 
that was spoken by the female talker 
or bursts of white noise that were 
presented in the same rhythm format, 
the response being to indicate wheth- 
er “noise” or “voice” was heard. In - 
test 5, each item was a single sentence 





Tests Used in Evaluation Battery and Responses Required 


Test Response 






Male vs female voice Same/ different 





Initial. consonant test (nasality and voicing) 


CID* everyday sentences 


Question vs statement Identity 


Prosody test en “Identify 
Vowel test identify 


Two-syliable vs one-syllable words Same/ different 
Northwestern University No. 6 ‘Repeat word 








Identify 


-Repeat sentence 







Paragraphs Recall: 


Open-response spondee Repeat word 


Lipreading (unaided vs aided) Repeat sentence 


*CID indicates Central Institute for the Deaf. 






Hearing Aid (N = 2) 
implant A 
£2) Implant B 
Implant C 


bet N 
on oO 
pt 
oO 


_ 
oO 


No. Correct 





Nasality 
N=16, NP=4 


Four-Choice Spondee Question-Statement 
N=20, NP=5 N=16, NP=8 


Fig 1.—Scores for multiple-choice four-choice spondee, question-statement, and nasal- 
ity tests. Asterisk indicates that scores this high or above could happen by chance only 
five times in 100; NP, score expected by chance alone. 
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Hearing Aid (N= 2) 
Implant A 
Implant B 
E3 Implant C 


No. Correct 





10 GE 
Prosody 

N=40, NP=10 N=46, NP=12 N=60, NP=15 

Fig 2.—Scores for multiple-choice voicing, prosody, and vowel recognition tests. Asterisk 

indicates that scores this high or above could happen by chance only five times in 100; 

NP, scores expected by chance alone. 


Hearing Aid (N =2) 
Implant A 
E implant B 
implant. C 


E 
8 
3s 
One-Syllable Words Sentences eneee Spondees 
N=50 N= 100 (Key Words)  N=100.(Key Words) N=20 
Fig 3.—Scores for open-response tests. 
Hearing Aid (N=2) 
implant A 
re EG Implant B 
7877 20 implant 
p 76 
i ] 
S Y 
K2 
32 


A 
p 
7 
g 
J 
i 


f 





Lipreading 
N= 100 (Key Words) 


Fig 4.—Scores for lipreading with and without amplification from hearing aid or cochlear 
implant. 
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that was spoken by a female or male 
talker. The response was to identify 


- the voice as “male” or “female.” 


These five tests proved to be easy 
for the subjects. The two subjects with 
hearing aids and implant A scored 
between 88% and 100% on all five 
tests, implant B scored above 90% on 
four of the five tests, and implant C 
scored between 70% and 85% on the 
tests. 

The results of the remaining tests 
are shown in Fig 1 through 4. Because 
the results for the subjects with hear- 
ing aids. were almost identical 
throughout the battery, their scores 
have been averaged together. 

The four-choice spondee (two-sylla- 
ble) word test comprised 20 items (Fig 
1). For all items, the response set was 
the same, consisting of four spondees 
(mailman, armchair, inkwell, and 
playground) in randomly ordered posi- 
tions. Each of these four words served 
as the stimulus on five items, the 
presentation order being randomized. 
The talker said the stimulus word, and 
the subject checked one of the four 
response alternatives. Scores were 19, 
17, 12, and 9 for the subjects with 


_hearing aids and implants A, B, and C, 


respectively. (This order will be fol- 
lowed in reporting the remainder of 
the results.) Implant C’s score of a: was 
attributed to chance. 

The question-statement test (Fig 1) 
comprised 16 items in which the task 
was identification of a rising. inflec- 
tion (question) or a falling inflection 
(statement) in a sentence. For each 
item, subjects checked one of the two 
choices, “question” or “statement.” 
Scores were 13, 13, 12, and 11. 

In testing for recognition of nasali- 
ty and: voicing cues in words, items 
were extracted from an initial-conso- 
nant test of 100 items that used a 
four-alternative multiple-choice re- 
sponse. On 16 nasality items, such as 


“more-tore core-pore,” scores were 14, 


13,15, and 10 (Fig 1). The voicing cue 
(Fig 2) was tested in 40 items, such as 
“bar-par-tar-car” or “big-dig-pig-jig.” 
Scores. for the voicing cue were 36, 23, 
25, and 16, ranging more widely than 
those for nasality. 

A modification of the prosody test 
developed by Stark and Levitt’ pro- 


_ duced the results shown in Fig 2. The 
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46 test sentences are characterized by 
pauses, heavily stressed words, and 
rising and falling inflections. For each 
item, four multiple-choice sentences 
are provided; each has different 
stress, pause, and inflection markings, 
with one of the four markings match- 
ing the stimulus sentence. Scores were 
42, 37, 42, and 82. 

A test of vowel recognition com- 
prised 60 items, such as “not-note- 
net-night.” Seores were 40, 33, 16, and 
20. Thus, only the subjects with a 
hearing aid and implant A performed 
above the score of at least 21 required 
for the .05 confidence level (Fig 2). 
Consequently, the results for implants 
B and C may be attributed to guess- 
ing. 

The remainder of the tests were of 
the open-response type; accordingly, 
there was no special concern about 
guessing. The larger number of items 
on the various open-response tests 
permitted: te use of percentage 





test, a ommoviy used clinical test of 
one-syllable ` ‘word recognition, re- 
sulted in scores of 5% for the subjects 
with hearing aids and 0% for the three 
subjects: with implants. The- results 
shown in Fig 3 were fora nonstandard 
presentation of the NU. No. 6 using 
“live voice,” withthe talker using a 
slow rate and slight overarticulation 
of the words. Subjects were required 
to repeat the words after the talker. 
Scores were 18% for the subjects with 
hearing aids, 6% for implant A, and 0% 
for implants B and C. The sentence 
test consisted of two sets of ten sen- 
tences from the Central Institute for 
the Deaf (CID) everyday sentences. 
Subjects repeated as much of each 
sentence as they could, and scores 
were tabulated on the basis of a total 
of 100 key words. The scores were 42%, 
30%, 2%, and 0% (Fig 3). The para- 
graph test consisted of 12 paragraphs, 
each composed of three or four sen- 
tences that focused on a single topic. 
After hearing the entire paragraph, 
subjects repeated as much as they 
could. On the basis of 100 key words, 
scores were 36%, 16%, 0%, and 0% (Fig 
3). In-testing the recognition of two- 
syllable (spondee) words, a series of 20 
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spondees were presented with no fa- 
miliarization training. Scores were 
55%, 35%, 5%, and 0%. 

Figure 4 shows unaided and aided 
lipreading scores. The test materials 
were sets of CID everyday sentences, 
previously unused in the study. Two 
sets of ten sentences were presented 
with the hearing aid or implant 
turned “off” and two other sets with 
the aid turned “on.” Sentences were 
presented face to face and about 1 m 
away from each subject in a well-lit 
room. Scoring was on the basis of 100 
key words for each two-set combina- 
tion. Aided lipreading scores were 
higher than unaided by 22%, 28%, 10%, 
and 38%. 


COMMENT 


The superiority of the subjects with 
hearing aids over those with cochlear 
implant devices was clearly and con- 
sistently evident. It follows from 
these results that the use of a suitable 
hearing aid should be considered 
before an implant procedure in pro- 
found sensorineural hearing loss. Ben- 
éeficial use of a hearing aid is within 
the province. of many of these 
patients.» Of course, continuing re- 
search is needed on the question of 
using a hearing aid vs an implant. 
Doubtless, the range of satisfaction 
varies greatly for each of the two 
amplification devices. To our knowl- 
edge, the literature offers only subjec- 
tive accounts on this question.*” 

The wide variation in the responses 
of the subjects with implants indi- 
cates the necessity of carefully evalu- 
ating each implant prosthesis as it is 
worn by a given subject. Although the 
results for implant A are exciting, 
because he recognized some open- 
response word and sentence materials 
without visual cues, the results for 
implant B, wearing the same prosthe- 
sis, indicate a lack of open-response 
word or sentence recognition ability. 
Expectations had been that implant B 
would perform better than implant A 
because of his youth and his history of 
ototoxic deafness; both factors sug- 
gested a relatively greater amount of 
viable eighth nerve tissue. Implant C, 
wearing a different prosthesis, 
showed no success on the open- 
response tests, and even on the multi- 


ple-choice tests, success was very lim- 
ited. 

Implant C, despite low scores, 
reported that his communication abili- 
ty was reduced by more than half 
when he was not wearing his implant 
system. Thus, it would seem, consider- 
ing his low auditory test scores, that 
the sharp improvement in his lipread- 
ing ability with amplification from 
the implant system (Fig 4) must play 
a predominant role in his communica- , 
tion abilities. The variation in lipread- 
ing scores among subjects indicates 
the need for study on improvement in 
lipreading that might be anticipated 
with the addition of amplification 
from a hearing aid or implant. 

The fact that each subject demon- 
strated varying degrees of success. 
rather than all-or-none results in the 
recognition of nasality, voicing, in: 
fiections, and vowels is promising 
with respect to rehabilitative mea- 
sures. It may be assumed that subjects 
were deriving some informative cues, 
Accordingly, it is probable that pro- 
grammed instruction and other meth- 
ods might be implemented to enhance 
these cues, 


This research was supported by grant NS12998 
from: the National Institutes of Health. 
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Binaural Interaction Components 


Their Possible Origins in Guinea Pig Auditory Brainstem Response 


John N. Gardi, PhD, Charles I. Berlin, PhD 


è A two-step ablation technique under 
visual control was used to clarify the 
possible sites of origin of the binaural 
interaction component (BIC) of the audi- 
tory brainstem-evoked response (ABR). 
The BIC is obtained by summing ABRs 
elicited by monaural clicks to each ear 
and subtracting this sum from the ABR 
elicited by binaural clicks. Among. the 
results were the following: first, the ABR 
and the BIC remained virtually unchanged 
atter collicular aspiration; second, after 
midsagittal section of the brainstem, both 
wave Ill in the ABR and the BIC. were 
abolished. These results. suggest that 
although the inferior colliculus is a power- 
ful integrative center for the processing of 
binaural signals, the neural structures in 
the guinea pig necessary for the primary 
generation of the BIC must be located 
caudal to the colliculus, yet rostral to the 
medial nucleus of the trapezoid body. 

(Arch Otolaryngol 1981;107:164-168) 


he binaural: interaction: compo- 

nent.(BIC) of the auditory brain- 
stem-evoked response (ABR). is de- 
fined as the difference . potential 
obtained when ABR. waveforms elic- 
ited by monaural stimulation are sum- 
med and subsequently subtracted 
from an ABR waveform. evoked by 
binaural stimulation. The BIC wave- 
form is typically. biphasic (negative- 
positive), with peak latencies (at 80 dB 


peak equivalent sound pressure level 


[peSPL]) of 4.0 and 4.75 ms, respec- 
tively. Although summed monaural 
and binaural traces were compared. by 
Huang and Buchwald! and found to be 
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distinguishable, the first clear, para- 
metric analysis of the BIC response, 
as well as the first use of computer- 
aided subtraction of waveforms, has 
only recently been completed.’ There 
have been other less formal confirma- 
tions of the existence and reliability 
of the BIC over a large stimulus- 
intensity range in guinea pigs, 
eats, and humans." 

In light of these recent develop- 
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Fig 1.—Examples of auditory brainstem-evoked responses (ABRs) recorded from two 


ments, a search for neural structures 
responsible for the generation of the 
BIC was appropriate. The. following 
report constitutes an initial attempt 
to delineate these origins using a two- 
step ablation technique under visual 
control. 
l METHODS 

Fourteen adult guinea pigs (300 to 500 g) 

were used in this study. The presence of a 


Right Ear 
Left Ear 


Binaural 


Sum 


Difference 





representative guinea pigs. Top two traces show ABRs recorded to monaural stimula- 
tion. Third trace shows ABR recorded to binaural stimulation. Fourth trace is summation 


_ ABR derived by adding two monaural. ABR traces together. Last trace is binaural 


interaction component obtained by subtracting summation ABR from. binaural ABR. 


Latency, ms 
DN, 


Amplitude, „V 
DN,—DP, 1.64 


2.14 


*DN, refers to first negative deflection in binaural interaction component waveform and DP., 
second positive deflection in binaural interaction component waveform. 
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Preyer reflex, normal tympanic mem- 
branes to microscopic examination, and 
monaural N, latency values within 120 us of 
one another were the criteria for accep- 
tance for each animal used in this study. 


Stimuli and Subject Values 


An oscillator was used to generate a 
10-kHz tone. The pure tone was shaped 
with switches, attenuated, amplified, and 
impedance matched to drive two ceramic 
headphones. The headphones were encased 


in matched aluminum enclosures attached. _ 
to the distal end of hollow car bars. Two 


separate attenuators were used. (one for 
each ear) to allow for independent control 
of stimulus intensity. Stimulus intensity of, 
the tone pip (1,0-ms duration, instanta- 
neous rise/fall, and 10/s repetition rate) 
was measured at the proximal end of each 
ear bar, using a condenser microphone 


coupled through a probe tube and specified: 


(by reference to a 10-kHz pure tone) in 
decibel peSPL. This level was 80 dB peSPL 
for each headphone. 
Needle electrodes were inserted. under 
the: skin at ‘the ver ictive), mastoid 
; ed ), and nose 







Since we were gee the skull, we ted 
to avoid a midline placement, if possible.) 
The EEG was preamplified (gain = 1,000, 
300- to: 3,000-Hz band pass) and further 
amplified (gain = 100) for on-line averag- 
ing. Fifteen milliseconds. of data- was 
recorded for each stimulus condition. Each 
average consisted of 512 responses to stim- 
ulus presentation. Amplitude and latency 
measures’ were obtained for each wave- 
form in the averaged response. All latency 


measures were corrected for the acoustic 


delay of the hollow ear-bar system (0.6 ms). 
The amplitude-of the BIC was. measured 
from its initial negativity to its following 
positivity. A normal- recording sequence 
involved the collection of monaural (each 


ear)and binaural ABRs. The two monaural 


traces were summed and subtracted. from 
the binaural trace, yielding the difference 
response. At least two response sequences 
were recorded prior to and after each step 
in the ablation procedure. 


Surgical Procedures 


The guinea pigs were anesthetized with 
20% urethane (7.5 mL/kg, intraperitoneal- 
ly), immobilized in a stereotaxic apparatus, 
and maintained at 37.5 + 1.5 °C. Tracheal 
cannulation was performed to minimize 
. respiratory problems and to allow for posi- 
tive pressure respiration. Typically, guinea 
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Fig 2.—Examples of auditory brainstem-evoked responses recorded from two represent- 


ative guinea pigs before and after bilateral aspiration of inferior colliculi. 


Fig 3.—Representative frontal section from one of guinea pigs (whose | waveforms are 
displayed in Fig 2) to confirm bilateral destruction. of inferior colliculi (CC). Lateral 


femniscus (LL) intact. 
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Fig 4.—Examples of auditory brainstem-evoked responses from two representative 
guinea pigs before and after midsagittal section. of brainstem. 


Fig 5.—Representative frontal section from one of guinea pigs (whose waveforms are 
displayed in Fig 4) = confirm complete bisection of brainstem. TB indicates trapezoid 
bodies. 
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pigs required artificial respiration only 
during the last phase of the experiment, 
since many of the sections and ablations 
interfered with central respiratory control 
centers. 

Two different surgical procedures were 
followed. In half the guinea pigs, after the 
skull was removed, cortex overlying the 
colliculi was aspirated to visualize the 
inferior lobes. In the remaining guinea 
pigs, the cerebellum, rather than the cor- 
tex, was removed to.visualize the dorsal 
surface of the brainstem. When performed 
quickly, these preliminary: surgical proce- 
dures resulted in little blood. loss. In two 
guinea. pigs, both exposures were. per- 
formed. The BIC was recorded after these 
surgical-exposure procedures and was com- 
pared with control recordings: obtained 
prior to the start of surgery. If-no signifi- 
cant differences between recordings were 
observed, then experimental ablations 
were performed. Half of the guinea pigs 
received ablations of the inferior colliculi 
(principally, the central nuclei). In the oth- 
er half, a blunt needle was used to sever all 
crossed connections by midsagittally sec- 
tioning the brainstem. In two guinea pigs, 
both ‘collicular ablations and midsagittal 
sections were performed sequentially. Af- 
ter the experimental lesions, a series of 
BICs was. recorded to confirm that the 
effects of the lesions were permanent and 
not due to temporary edema or localized 
anoxia. Subsequently, the brains were 
fixed in 10% formaldehyde, embedded in 
egg yolk, frozen, and sectioned at every 180 
pm to establish the extent of the ablations. 
Cell bodies (cresyl violet) and axons of 
passage (Luxol Fast. Blue) were stained to 
aid in histological confirmation of the 
lesions, 










RESULTS 


Representative sealp-recorded 
ABRs from two guinea pigs are shown 
in Fig 1. Unlike ABRs recorded from 
humans and cats, the ABR’ recorded 
from the guinea pig-has a prominent 
third wave and relatively smaller 
waves I, TH, and IV (Fig 1). It is also 
important to note the latency values 
of the two peaks comprising the BIC 
(DN,-DP., using the terminology of 
Dobie and Berlin?) relative to the 
latency values of the various peaks in 
the ABR. Two-ear interaction, as 
measured by the initial negative peak 
in the BIC, does not occur until 
approximately 4.0 ms after stimulus 
onset (Table). Therefore, the BIC 
occurs, in time, after the third wave in 
the ABR, suggesting that no physio- 
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logically synchronous temporal inter- 
action occurs at or before the level of 
the generator of the third wave in the 
ABR. 


Changes in BIC After Bilateral 
Abiation of inferior Colliculi 


The summed monaural, binaural, 
and difference potentials (BIC) were 
plotted prior to surgery, after expo- 
sure-of the colliculi, and after aspira- 
tion of the colliculi in two representa- 
tive ablation experiments in Fig 2- In 
these cases, it is evident that little 
change occurs to any of the three 
displayed waveforms after the abla- 
tion procedure. On examination of a 
typical lesion performed in these 
experiments (Fig 3), it is apparent 
that the entire extent of both inferior 
colliculi has been destroyed by the 
aspiration procedure. Descriptive sta- 
tistics of BIC latencies and ampli- 
tudes are given in the Table. Although 
there is about 40% @. 37 to 2.08 goes 





pontba on. Jatenicy and amplitude 
values are virtually identical to the 
exposure values, These results point to 
a more caudal source, other than the 
inferior colliculus, as a pane BIC 
generation site. 


Changes in ABR and BIC After 
Midsagittal Section of Brainstem 


Theoretically, complete midsagittal 
section of the brainstem should abol- 
ish all crossed auditory connections, If 


the BIC is derived from the activity of 
crossed fibers, it should disappear. In 
Fig 4, typical results of the midsagit- 
tal sectioning experiment are shown 
for two guinea pigs. Histological ver- 
ification of a typical section is pro- 
vided in Fig 5. It is evident that the 
BIC waveform is totally absent from 
recordings obtained after the section- 
ing procedure. However, as would be 
predicted from a midsagittal section- 
ing experiment, the summed monau- 
ral and binaural traces recorded after 
bisection undergo drastic change from 
preablation (exposure) controls. Mean 
vålues of monaural ABR latencies and 
amplitudes are given in Fig 6, 
Although wave I remains virtually 
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Fig 6.—Parametric data on amplitudes and latencies ‘of four waveforms comprising cee 
auditory brainstem-evoked response. Data were obtained from monaural stimulation 
before and after various ablation or sectioning procedures. Top, Waveform amplitude. 
and latency values before and after bilateral collicular destruction. Bottom, Waveform 
amplitude and latency values before and after midsagittal sectioning procedures. 
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unchanged and waves II and IV 
undergo only moderate amplitude 
change, wave III was totally abol- 
ished. 

In two cases, both ablation para- 
digms were performed sequentially to 
show that the results from the two 
separate experiments could be direct- 
ly compared in the same guinea pigs. 
Similar results were obtained under 
these conditions, corroborating earlier 
results that showed that the BIC 
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Control 


Ablated 


“Exposed. 


waveform remained intact after colli- 
cular aspiration and was abolished 
after midsagittal section of the brain- 
stem. 


COMMENT 
Ablation Effects on BIC of ABR 
The results of the two ablation 
experiments suggest that the BIC is 
generated as a result of the summa- 
tion of synchronous neural discharges 
arising from the caudal brainstem 
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area. Although this area of the brain- 
stem is replete with auditory nuclei 
and fiber tracts, a more detailed 
breakdown of the specific regions 
responsible for the generation of the 
BIC would require the precision of a 
more refined, experimental technique. 
However, a preliminary hypothesis 
concerning the generator sources of 
the BIC can be formulated based on 
these results and other previously 
reported results. Many studies*"* have 
shown that the medial nucleus of ‘the 
trapezoid body (MNTB) is driven 
exclusively by monaural, contralateral 
stimulation. Results of the midsagit- 
tal section experiment have demon- 
strated that wave III of the ABR is 
abolished after this manipulation; 
combining this finding with our 
observation concerning the relative 
latencies of the BIC and ABR wave 
III, plus our results from the inferior 
colliculus ablation studies, we conclude 
as follows: The BIC must be generated 
by neurons more rostrally situated 
along the auditory pathway than 
those comprising the MNTB, yet more 
caudally situated than those neurons 
comprising the central nuclei of the 
inferior colliculi; 

Further studies using the microin- 
jection of kainie acid. (a. neurotoxin 
that is reported to act only on postsy- 
naptic membranes while sparing ax- 
ons of passage) are underway to test 
this hypothesis: It is hoped that the 
injection of kainic acid within these 
auditory areas» will more precisely 
determine the generator sites respon- 
sible for the production of the BIC in 
the guinea pig. 
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Moreover, during our preliminary 
observations on the presence of the 
response using both standard audio- 
metric phones and our present crystal 
headphones, it was discovered that, in 
general, higher-frequency tone pips 
were more likely to generate a BIC 


than lower-frequency tone pips. This- 


observation, taken together with the 
results of the ablation experiments, 
suggests that the BIC waveform can 
be accounted for by the presence of 
high-frequency neurons firing in re- 
sponse to equal-intensity signals pre- 
sented binaurally to each ear. (Timing 
differences for high-frequency sig- 
nals are keyed by intensity differ- 
ences to the two ears.) Based on this 
type of reasoning, the only primarily 
high-frequency-sensitive region in 
the proposed generator area is the 
lateral superior olive. i 


Ablation Effects on Monaurally 
and Binaurally Evoked ABRs 


Although the primary intent of this 
study was to investigate the origins of 
the BIC, other important corrobora- 
tive results have been obtained con- 
cerning the effects of various lesions 
on the ABR itself. Bilateral aspiration 
of the inferior. colliculi produced no 
change in the amplitude or latency 
values of monaurally evoked ABRs. 
Based on the work of Buchwald and 
Huang™ in cats, this result is some- 
what unexpected. However, it is in 
agreement with other work in cats. 
The midsagittal section procedure, on 
the other hand, produced considerable 
changes in ABR waveform structure. 
Although there were some minor 
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changes in the amplitude and latency 
of waves I and IV, the most striking 
difference was that wave III was 
totally absent. Buchwald and Huang™ 
reported a similar loss of wave III 
activity in the cat after midsagittal 
sections of the brainstem. Because 
there is no anatomical basis for binau- 


“ral interaction at the MNTB, we sug- 


gest that the generator locus responsi- 
ble for wave III activity in the guinea 
pig is the contralateral MNTB, where- 
as the BIC is likely to arise, at least in 
part, from the lateral superior olive. 

Since the original submission of this 
article, Paul J. Ainslee has completed 
a doctoral dissertation" at Carnegie- 
Mellon University, which suggests 
that the BIC is an artifact of trans- 
cranial hearing. He used insert ear- 
phones to reduce transcranial commu- 
nication and found the BIC was 
absent with insert earphones but pres- 
ent with standard earphones. In using 
the insert earphones, he dropped the 
spectrum of the click markedly and 
may simply have shown that the BIC 
is high-frequency biased. In this and 
other studies, we have controlled for 
transcranial communication and. find 
it does not contribute to the BIC. 
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Clinical Notes 





Familial Carcinoma 
of the Submandibular Gland 


A Case Repo t and an Epidemiologic Review 





. Càsos of submandibular carcinomas 
in two. siblings are reported. A familial 
occurrence of submandibular gland neo- 
plasms has not been previously reported. 
Postulated causes and predisposing fac- 
tors in salivary neoplasms are reviewed. 
None of these theories explains the cause 
of the unusual familial occurrence of the 
neoplasms in these cases. 

(Arch Otolaryngol 1981; 5107:169-171) 


pe umors of the salivary glands com- 


pose less than 3% of all tumors in. 


the body.’ Of all salivary neoplasms, 
only 10% are submandibular, and 80% 


are parotid. Approximately 20% of: 
parotid tumors and 40% of subman-~ 


dibular tumors are malignant neo- 
plasms.’ The latter tend to be more 
aggressive and have a poorer progno- 
sis. A’ problematic aspect of subman- 
dibular carcinomas is the lack of infor- 
mation about the cause of these as 
well as other salivary tumors. Early 
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identification of a high-risk. popula- 
tion is difficult, although some risk 
factors are known. The possibility of 
genetic. predisposition for salivary 
gland neoplasms is suggested by the 
cases reported herein. 


REPORT OF CASES 


Case L-A 33-year-old Bolivian man was 
referred to UCLA School of Medicine five 
days after excision of-a.3 x 3-em left sub- 
mandibular mass. The mass was present, 
enlarging, and painful for six months 
before admission. A sialogram had con- 


firmed the presence of a 3 x 3-cm lesion in 


the left submandibular gland. Review. of 


the outside pathology slides showed a- 
tumor composed of irregular nests and 


sheets of neoplastic ceils that tended to 


form glandular structures set in a sclerotic - 
stroma and infiltrated by lymphoeytes.. 


The tumor extensively infiltrated the sub- 
mandibular gland, and perineural invasion 
was prominent. The pathologic diagnosis 


was moderately differentiated adenocarci- . 


noma arising in a submandibular gland 
(Fig 1). 

The patient was otherwise in good 
health. He had no history of surgery, 
no notable illnesses, and was not taking 
any medications. He smoked. five ciga- 
rettes daily and drank alcoholic beverages 


-submandibular triangle, 
~ mouth, and i inner table of adjacent mandi- 


occasionally. He had no childhood history of 
radiation: treatment, His. family history 
was noncontributory except for an aunt 
who had died of an unidentified type of . 
cancer. The patient's family had moved to 
the United States from Bolivia when he 
was very young, and he had lived in the 
United States since. 

Physical examination revealed a 4-cm . 
surgical scar in the Jeft. submandibular 
area. There were no palpable masses or 
lymph nodes. The remaining findings of 
the physical examination were unremark- 


able. Findings from: routine laboratory 
` studies, including a chest roentgenogram, 
_ were within normal ranges. The patient 


underwent a. composite 1 resection of the left 
floor of the 


ble and left-sided radical neck dissection. 
Pathologic findings indicated metastatic 


“moderately differentiated adenocarcinoma 


was present in three of 22 cervical nodes. 
Postoperatively, the patient received 


- 5,040 rads of cobalt radiation therapy. He 


has had no complications of his treatment 
and. has had no evidence of recurrent dis- 
ease for seven months. 

Case 2.-Three months after case 1 was 
diagnosed, his 32-year-old sister came to 
UCLA School of Medicine for evaluation of 
a left submandibular mass. The mass had 
been present for five years, was asymp- 
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Fig 1.—Moderately differentiated adenocarcinoma with perineural 


invasion (patient 1). 


tomatic, and had not changed in size, 
according to the referring physician who 
annually had examined it. Because of her 
brother’s recently diagnosed carcinoma, 
the patient requested that the mass be 
excised. She was in good health and had no 
history of notable illnesses, operations, and 
was not taking any medications. She had 
had two children and was not pregnant. 
She smoked ten cigarettes daily and drank 
alcoholic beverages occasionally. She had 
no history of being exposed to radiation 
therapy. 

Physical examination revealed a 1 x 1- 
em firm mass in the inferior aspect of the 
left submandibular gland. The gland was 
mobile and was not tender. No nodes nor 
other masses were palpable. The remaining 
findings of the physical examination were 
unremarkable. Findings from routine labo- 
ratory studies, including a chest roentgen- 
ogram, were normal. A sialogram was 
unremarkable. There was no evidence of a 
mass lesion. Neither sialectasis, duct 
obstruction, nor calculi were noted. 

At surgery the left submandibular gland 
was excised and found to contain a malig- 
nant neoplasm within the gland parenchy- 
ma. No additional masses or nodes were 
palpable. A frozen section indicated a car- 
cinoma of an undetermined type. No fur- 
ther surgery was done at this time, pend- 
ing final pathologic diagnosis. Pathologic 
findings showed the tumor in the left 
submandibular gland was firm, white, and 
well circumscribed and measured 1 cm in 
diameter. The neoplasm was composed of 
well-differentiated squamous cells and mu- 
cus-producing cells located around small to 
large cystic spaces with a rim of lymphoid 
tissue at the periphery. The diagnosis was 
a low-grade mucoepidermoid carcinoma 
within a submandibular gland. All margins 
were free of disease, and no further thera- 
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Fig 2.—Mucoepidermoid carcinoma composed of well-differen- 





tiated squamous and mucinous cells (patient 2). 


py was given (Fig 2). 

She has had no complications from the 
surgery and has no evidence of residual or 
recurrent disease for four months. 


COMMENT 


Unlike other forms of head and 
neck cancer, it is difficult to correlate 
specific environmental, genetic, or 
immunologic risk factors with saliva- 
ry neoplasia. Tobacco and alcohol use” 
and antecedent salivary gland dis- 
ease’? are not known to be associated 
with an increased incidence of sali- 
vary tumors. Carcinomatous transfor- 
mations of benign salivary disease 
such as lymphoepithelial lesions‘ and 
Warthin’s tumors’ are reported, but 
many of the former cases probably 
have another underlying predisposing 
factor. 

Some clinical and experimental risk 
factors and causative agents have 
been identified. Clinically, there is an 
increased incidence of salivary tumors 
after exposure to radiation thera- 
py for benign disease or for nuclear 
explosion.? An increased incidence of 
salivary tumors also has been reported 
in racial groups in certain geographic 
areas*** and in workers exposed to 
certain chemical and industrial inhal- 
ants.5+n 

Persons with salivary neoplasms 
have been described to have an 
increased incidence of certain histo- 
compatibility antigens at the HLA 
locus." An increased incidence of 
blood type A and an increased inci- 
dence of second primary tumors also 


have been reported in persons with 
salivary neoplasms. These two asso- 
ciations are controversial,» 

Salivary gland tumors have been 
induced experimentally in laboratory 
animals with several drugs, including 
DMBA (1,2-dimethyl-9,10-benzan- 
thracene), N-nitrosomethylaniline, 
and 3,3’dichlorobenzidine." Long- 
term isoproterenol also has been 
reported to produce malignant neo- 
plasms, but the evidence is inconclu- 
sive, The induction time of these 
lesions can be altered by immunoin- 
ductive and  immunosuppressive 
agents.” However, DMBA induction 
of tumors in rats is dependent on 
testosterone level and the incidence is 
sex related.'’*’ There is, in man, some 
sex predilection of salivary tumors. 
Benign lesions tend to occur more 
often in women and occur chronologi- 
cally earlier than malignant ones. 
Malignant lesions occur more often 
and later in men.” 

Salivary tumors developed in mice 
inoculated with polyoma virus,'* and 
viral particles have been isolated from 
spontaneously occurring submandibu- 
lar carcinomas.” Viruses have not 
been shown to be a causative agent in 
man. 

Finally, rats raised on a diet defi- 
cient in vitamin A have an increased 
incidence of salivary carcinomas." 
Alaskan Eskimos, who have an in- 
creased incidence of salivary neo- 
plasms,’ also have been found to have 
low levels of vitamin A, despite ade- 
quate food sources.” 
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The cases reported here raise the 
question of an underlying environ- 
mental or genetic cause for their sali- 
vary carcinomas. No risk factors were 
identifiable in either patient. The 
incidence of salivary gland tumors in 
Bolivia is not reported, but neighbor- 
ing Brazil has an incidence of 0.7 per 
100,000, which is not elevated. There 
was no exposure to radiation, indus- 
trial or chemical inhalations, or immu- 


nosuppressive drugs. There was no © 


family history of salivary disease. 
Both patients had type O blood, and 
good nutrition. HLA typing was not 
done, 

The absence of predisposing factors 
in these two cases differs from the 
other two reports of familial salivary 
carcinomas. First, in a family of five 
children who had received radiation 
therapy to the head and neck area for 
benign disease in childhood malignant 
neoplasms developed in the radiated 
area in all of ; parotid lesions 
he five children.” 
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Second, the familial occurrence of sal- 
ivary carcinoma was noted in a report 
of salivary neoplasms in Greenland. 
Two sisters with anaplastic carcinoma 
of the left parotid, aged 28 and 14 
years, are described. The author con- 
cludes that statistically there is an 
increased incidence of salivary neo- 
plasms in Greenland.’ 

These two reports of familial saliva- 
ry carcinomas also differ from the 
present reported cases in the site of 
the lesions, ie, parotid vs submandibu- 
lar gland. 

A- common cause of the two neo- 
plasms presented is further obscured 
by their different pathologies and 
probable diverse histogenesis. Muco- 
epidermoid lesions are the second 
most common submandibular malig- 
nant neoplasms and may arise from 
the basal cells of the excretory duct. 
Adenocarcinomas represent about 
10% of submandibular malignant neo- 
plasms and may arise from the inter- 
calated duct cell.?-*4 
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Hemangiopericytoma-like Tumor 
of the Nasal Cavity 


Report of a Case and Review of the Literature 


Thomas B. Aufdemorte, DDS 


è The characteristic clinical course, 
location, biologic behavior, and histologic 
pattern of hemangiopericytoma-like intra- 
nasal tumors are described, as are the 
differential diagnostic considerations. 
The importance of recognizing this tumor 
as a special variant of hemangiopericyto- 
ma because of its considerably more 
favorable prognosis is emphasized. 

(Arch Otolaryngol 1981;170:172-174) 


emangiopericytoma-like lesion is 

the designation first given by 
Compagno and Hyams' to a group of 
intranasal tumors that involve the 
paranasal sinuses and often second- 
arily extend to the nasal cavity. This 


lesion is believed to ‘be within the 
spectrum of the classic hemangioperi- _ 


cytoma, yet it has sufficient charac- 
teristic features related to location, 
behavior, and histologic pattern to 


warrant its recognition as a related, — 


yet distinctive, entity..?. The case 
reported here is presented because of 
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the relative rarity of the hemangio- 
pericytoma-like lesion, and because 
histologically its recognition and dis- 
tinction from other neoplasms may be 
difficult. 


REPORT OF A CASE 


A 64-year-old man had a:30-year history 
of left-sided nasal obstruction. and recent 


` intermittent epistaxis from the left side in 


May 1979. Two polyps were removed, and a 
histologic diagnosis of olfactory neuroblas- 
toma was made. The patient subsequently 
was referred. to the Division of Otolaryn- 
gology, The University of Texas Health 
Science Center, San Antonio. 

Physical examination. showed a 
well-nourished, well-developed man in no 
acute. distress. Vital signs were normal, 


Examination of the nasal cavity disclosed a- 


polypoid degeneration of the middle turbi- 


“nate on the right side and a brownish-red 


lesion in the superior portion of the left 
side of the nasal cavity. Results of the 
remainder of the- physical examination 


= were within normal limits. The: patient’s 
history was unremarkable except for chole- 


eystectomy, herniorrhaphy, appendectomy, 
and total odontectomy. 

The patient’s condition was evaluated 
preoperatively with roentgenograms, in- 
cluding sinus series, which were unremark- 
able. Findings from complete blood cell 
count, chemical profile, and urinalysis were 
within normal limits. 
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Before. surgery the original histologic 
materials were obtained, and microscopic 
evaluation disclosed respiratory epithelium 
covering a tumor composed of slightly 
spindle-shaped cells with uniform, ovoid- 
to-round, slightly basophilic ‘nuclei’ and 
eosinophilic cytoplasm.. No: mitoses .were 
observed. The cells formed. solid sheets 
with scant. stroma and were associated 
with conspicuous. vascular. channels. of 
small caliber (Fig 1 and 2), Endothelial cells 
were separated from the tumor. by: a thin 
band of connective tissue as best demon- 
strated by trichrome and reticulin stains. 
Occasional’ mast .cells were distributed 
throughout the tumor. Neurofibrillary ma- 
terial, characteristic of the olfactory neuro- 
blastoma, was not present. ‘A diagnosis of 
hemangiopericytoma-like intranasal tumor 
was made. 

On Aug 3, 1979, a left-sided external | 


ethmoidectomy, left-sided frontal sinusec- 


tomy, left-sided sphenoidectomy, and biop- 
sy of the right: middle turbinate were done, 
as. well as nasal flap reconstruction. No 
gross tumor was seen; however, microscop- 
ic sections disclosed a small focus of tumor 
surrounding the posterior cribriform plate, 
left middle ethmoid, and left posterior 
ethmoid. Histologically, this tissue precise- 
ly. resembled. the original specimen as 
described and illustrated previously (Fig 1 
and 2). Electron microscopy demonstrated 
cells associated with distinct basement 
membranes. Nuclei were relatively large, 
and there were few cytoplasmic organelles 
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Fig 1.~Hemangiopericytoma-like intranasal tumor shows spindle- Fig 2.—Vascular elements separated from tumor cells by a thin 





shaped ceils with uniform, ovoid-to-round nuclei and prominent band of connective tissue (arrow) (hematoxylin-eosin, original. 
vascular spaces (hematoxylin-eosin, original magnification magnification x 500). 
x 150). 


Fig 3.~Two tumor cells surrounded by distinct basement membrane (arrow). Celis have 
relatively large nuclei and few cytoplasmic organelles (original magnification x 8,200). 
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(Fig 3). Neurofibrillary material was 
absent, and no neurosecretory granules 
were identified. These findings supported 
the diagnosis of hemangiopericytoma-like 
tumor rather than olfactory neuroblasto- 
ma. 

The patient did well postoperatively and 
was discharged Aug 6, 1979, to be followed 
up in the outpatient clinic. He is currently 
free of disease eight months postoperative- 
ly. 


COMMENT 


sion usually is found as an intranasal 
mass producing variable degrees of 
obstruction and recurrent epistaxis. 
The patients’ ages at time of diagno- 
sis range from 14 to 79 years, with a 
mean of 53 years. There is a slight 
female preponderance, and the dura- 
tion of symptoms ranges from weeks 
to years. The tumor’s origin is uncer- 
tain but is postulated to be from the 
vascular pericyte. 

The tumor’s most distinguishing 
histologic features are uniform, solid- 
ly packed cells with orthochromatic 
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The hemangiopericytoma-like le- 


nuclei; little or no mitotic activity; lack 
of cellular or nuclear pleomorphism; 
presence of scattered mast cells; and a 
clear distinction of normal vessels 
from tumor cells. The vascular spaces 
are lined by benign uncrowded endo- 
thelial cells.’-* It differs from the elas- 
sic hemangiopericytoma by exhibiting 


a more uniform cellular appearance: 


and more orderly arrangement of the 


cells. The typical hemangiopericytoma 


has a greater amount of interstitial 
collagen, and the cells have a more 
haphazard arrangement.’ The histo- 
logic differential diagnoses include 
olfactory neuroblastoma, leiomyoma, 
cellular angiofibroma, cellular heman- 
gioma, hemangioendothelioma, he- 
mangiopericytoma, glomus tumor, 
nasopharyngeal carcinoma, and me- 
senchymal chondrosarcoma. The dis- 
tinguishing features are delineated in 
the literature cited.’ 

In their study of 23 patients, Com- 
pagno and Hyams! found that 19 of 22 
cases followed a benign course. The 
tumor rarely recurred regardless of 


References 


6. Bloch DM, Bragoli AJ, Colins DN, et. al: 
Mesenchymal chondrosarcomas of the head and 
neck. J Laryngol Otel 93:405-412, 1979. 

7. Gorenstein A, Facer GW; Weiland LH: 
Hemangiopericytoma of the nasal cavity. Otola- 
ryngology 86:405-415, 1978. 

8. Enzinger FM, Smith BH: Hemangiopericy~ 
toma: An analysis. of 106 cases. Hum Pathol 
7-61-82, 1976. 

9. Backwinkel KD, Diddams JA: Hemangio- 
pericytoma: Report of a case and comprehensive 
review. of the literature. Cancer .25:896-901, 
1970. 

10. Walkike JW, Bailey BJ: Head and. neck 
hemangiopericytoma. Arch Otolaryngol 93:345- 
353, 1971. 

11. Woodson WB:-A method. of removing a 
nasal hemangiopericytoma. Laryngoscope 69:445- 


174 Arch Otolaryngol—Vol 107, March 1981 





treatment. Those that did recur, did so 
locally, with an average follow-up of 
4.3 years. No metastases were ob- 
served, and the lesion lacked the 
aggressiveness and malignant poten- 
tial of hemangiopericytomas in other 
locations.** Typical intranasal heman- 
giopericytomas reported in the litera- 


_ ture, when compared with the heman- 


giopericytoma-like tumor, also exhibit 


‘greater tendency for local recurrence 


and metastasis.°7'°" Thus, correct 
diagnosis is essential, and conserva- 
tive treatment is indicated for the 
hemangiopericytoma-like tumor. It 
must be emphasized, however, that 
the total number of these lesions 
reported ‘to date is small, and follow- 
up is less than five years. Therefore, 
close, long-term observation of pres- 
ent and future cases is necessary. 
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Multifocal Adult Rhabdomyoma 


Report of a Case and Review of the Literature 


Brad Wesley Neville, DDS, Fred M. S. McConnel, MD 


® A patient had two separate adult rhab- 
domyomas. To our knowledge, this is only 
the fifth reported example of a patient with 
multifocal adult rhabdomyomas. A review 
of the English fiterature on rhabdo- 
myomas showed a total of only 47 accept- 
able cases of adult rhabdomyoma. Forty- 
five of these were in the head and neck 
region. The adult rhabdomyoma has been 
confused in the past with granular cell 
tumors, fetal rhabdomyomas, and rhabdo- 
myosarcomas. Its separation from these 
tumors is indicated. 

(Arch Otolaryngol 1981;107:175-178) 
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dult extracardiaec rhabdomyomas 
are rare, benign tumors of skele- 
tal muscle origin. Unlike cardiac rhab- 
domyomas, they are not known to be 
associated with tuberous sclerosis. 
Multifocal adult rhabdomyomas have 
been reported in four patients.’ 
Reported here is the case of a man 
who had two separate rhabdo- 
myomas—one in the floor of the mouth 
and the other in the larynx. 


REPORT OF A CASE 


A 58-year-old white man had a 3-cm 
mass of three years’ duration in the floor of 
the mouth. The lesion was painless, nonul- 
cerated, and involved the right side of the 
tongue. The tumor was excised totally and 
submitted for pathologic examination. 

Microscopie examination disclosed a cir- 
eumscribed tumor composed of large, 
rounded, and polyhedral cells with distinct 


Fig 1.—Rounded cells with vesicular nuclei and granular cyto- 


plasm. Many cells exhibit areas of vacuolization (hematoxylin- 


eosin, original magnification x 200). 








Arch Otolaryngol—Vol 107, March 1981 


borders and vesicular nuclei (Fig 1). Most 
of the nuclei were located peripherally 
within the cells, although some were posi- 
tioned centrally. Prominent nucleoli were 
noted. The cells had an eosinophilic, granu- 
lar cytoplasm that commonly showed areas 
of vacuolization. Occasional cells showed 
the presence of cross-striations that were 
further demonstrated by phosphotungstic 
acid hematoxylin stains (Fig 2). Pleomor- 
phism and mitotic figures were not seen. 
The diagnosis was adult rhabdomyoma. 
The area in the floor of the mouth healed 
without difficulty. 

Four years later, the patient had a chief 
complaint of a mass in his throat, causing 
difficulty in swallowing for one month. 
Indirect laryngoscopy disclosed a 3-cm sub- 
mucosal mass of the left supraglottic area, 
which prevented visualization of the vocal 
cords. A laryngogram showed a well-encap- 
sulated mass in the left aryepiglottic fold 
extending into the left pyriform sinus (Fig 
3). Endoscopy was performed, and a biopsy 


Fig 2.—Cross-striations in several: tumor cells- (phosphotungstic 
acid hematoxylin, original magnification x 400). 
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Reported Cases of Adult Rhabdomyoma 


Source, yr 


Parsons and Puro, 
1955 


Horn,” 1960 


Site 
Sternohyoid 


Submandibular 





Sirsat and Vakil,” 1962 
Goldman,’ 1963 


Climie et al, 1963 


Moran and Enterline,”* 
1964 


Tsukada and Pickren,'* 
1965 


Czernobilsky et al," 
1968 


Ross,"* 1968 
Battifora et al,” 1969 


Assor and Thomas,’ 
1969 


Tuazon," 1969 

Kay et al,"* 1969 

Wyatt et al,” 1970 
Tandiler et al,” 1970 
Olofsson,” 1972 
Mikulowski,” 1972 
Albrechtsen et al,’ 1974 


Bianchi and Muratti,” 
1975 


Knowles and Jako- 


` biec,” 1975 


Weitzel and. Myers,‘ 
1976 


Fu and Perzin,” 1976 
Bagby et al,” 1976 
Winther,” 1976 


Rooks: etal, 1977 

Ferracini et al,” 1977 

Jones and Buntine,” 
1977 

Tanner et al,” 1978. 

Miller et al,*.1978 


Eveson and Merchant,“ 


1978. 
Caracta et al," 1978 
Weitzner et al, 1979 


Solomon and Tolete-. 
Velcek,” 1979 : 


Corio and Lewis, 1979 


Neville and McConnel, 
1980 


Soft palate 


Larynx 
Pharynx 


Floor of mouth 
Pharynx 


Sternomastoid 
Larynx 
Submandibular, pharynx 


Stomach 

Floor of mouth 
Tongue 

Lip 
Submandibular 
Neck 
Submandibular 
Submandibular 
Larynx 


Orbit 
Pharynx 


Nasopharynx 
Larynx 

Larynx 
Hypopharynx 
Pharynx 

Floor of mouth 
Sternomastoid 


Pharynx 
Mediastinum 
Floor of mouth 


Submandibutar 
Soft palate 
Tongue 


Floor of mouth... 

Tongue 

Soft palate 

Floor of mouth. : 
“Floor of mouth 

Floor of mouth 

Soft palate 

Buccal mucosa 

Floor of mouth 

Soft palate 

Floor of mouth 

Tongue 

Floor of mouth, larynx 
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Age, yr/Sex 
74/M 


65/F 
42/F 
82/M 


55/M 
60/M 
11/M 


56/M 
46/M 
43/M 
72/M 
56/M 
81/F 
75/F 
36/M 
13/M 
51/F 
12/F 
59/M 
58, 62/M 


Multifocal, same pa- 
tient as in Parsons 


and Puro® 


Multifocal 


Multifocal 


Multifocal 


Multifocal 











Fig 3.—Laryngogram shows presence of 
tumor in left aryepiglottic fold. 


specimen of the mass was diagnosed as 
adult rhabdomyoma. 

Surgical removal. of the tumor was per- 
formed via a- transhyoid approach. The 
lesion was found attached to the left aryep- 
iglottic fold: and: the medial wall of the 
pyriform sinus. The tumor was excised 
with adequate margins. Its histologic fea- 
tures were identical to those of the first 
tumor. Pte ts 

Postoperatively, the larynx healed with- 
out complications. The only adverse seque- 
la was a left vocal cord: paresis, which 
gradually improved. The patient continues 
to do well at this time, two years after 
removal of his laryngeal tumor and six 
years after removal of his tumor in the 
floor of the mouth. 


COMMENT 


Adult rhabdomyomas are rare tu- 
mors, A review of the English litera- 


ture shows only 47 other acceptable 


cases (Table). The reported incidence 
has varied in previous reviews of the 
literature because of its confusion 
with other tumors. Also, some earlier 
reports lack histopathologic documen- 
tation. 

The adult rhabdomyoma has a nota- 
ble predilection for the head and neck 
area. Of the 48 cases summarized in 
the Table, 46 occurred in the head and 
neck region. The remaining two 
tumors were located in the stomach 
and the mediastinum. The tumor 
reported in the mediastinum was 
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No. of Cases 








te ages at time of diagnosis of adult rhabdomyomas. Current case was 
included in both 51 to 60 and 61 to 70 age groups because second tumor was discovered 
four years after initial lesion was excised. 


described as extending up into the 
supraclavicular area. 

The adult rhabdomyoma is far more 
common in men than in women. Thir- 
ty-eight (79%) of the 48 cases oceurred 
in male subjects. 

The patients’ ages at the time of 
diagnosis ranged from 8 to 82 years. 
The mean age was 54.4 years. Adult 
rhabdomyomas are most common in 
middle-aged and older persons, with a 
peak incidence in the sixth decade 
(Fig 4). Only four tumors were found 
in patients younger than 30 years. 


Multifocal adult rhabdomyomas are 
extremely uncommon, having pre-. 


viously been reported in only four 
other patients. Goldman’ found a 
rhabdomyoma of the true vocal cord at 
autopsy on a patient. who had pre- 
viously had a rhabdomyoma removed 
from the sternohyoid muscle.’ Assor 
and Thomas’ described a patient who 
had three separate tumors in the sub- 
mandibular and parapharyngeal ar- 
eas. Albrechtsen and associates’ re- 
ported a case in which two distinct 
tumors were found in the neck. Weit- 
zel and Myers’ described a patient 
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with three separate tumors of the left 
tonsil, left hypopharynx, and right 
pyriform sinus. 

Corio and Lewis? recently reported 
13 extracardiae rhabdomyomas, 12 of 
which were the adult type. One of 
their tumors, located in the buccal 
mucosa, was described by the surgeon 
as being composed of multifocal nod- 
ules. It is difficult to determine 
whether these represent separate, dis- 
tinct tumors or a multilobular quality 
in a single lesion. 

In the past the adult rhabdomyoma 
has been confused with other neo- 
plasms, most notably the granular cell 
tumor, the fetal rhabdomyoma, and 
rhabdomyosarcomas. At one time, the 
granular cell tumor was believed to be 
of skeletal muscle origin and, hence, 
was termed granular cell “myoblasto- 
ma.” Current evidence’* points to a 
schwannian origin for this neoplasm, 
and the term “granular cell tumor” is 
preferred. The histologic appearance 
of the granular cell tumor bears a 
superficial resemblance to the adult 
rhabdomyoma, but their distinction 
should not prove difficult. The cyto- 


plasm of the adult rhabdomyoma is 
more deeply eosinophilic than the 
granular cell tumor and commonly 
shows areas of vacuolization. Also, 
cross-striations have never been noted 
in a granular cell tumor. 

The fetal rhabdomyoma, recently 
described by Dehner and associates,’ 
is seen most commonly in children and 
has- a distinctly different histologic 
pattern from the adult rhabdomyoma. 
Elongated skeletal muscle fibers are* 
seen in conjunction with undifferen- 
tiated mesenchymal cells. Other au- 
thors have included examples of fetal 
rhabdomyomas in their reviews of the 
literature. Because of the clinical and 
histologic differences between. these 
two lesions, their separation is war-e. 
ranted. 

Adult rhabdomyomas do not exhibit. 


the malignant clinical. and histologic 


character of rhabdomyosarcomas and 
should not be confused with them. 

Surgical removal has been the treat- 
ment of choice for adult rhabdo- 
myomas. Tumor recurrence has been 
uncommon in most reports, except 
when the primary surgical excision 
was believed to be incomplete. Howev- 
er, Corio and: Lewis* reported one 
residual and four recurrent tumors in 
their series of 12 cases. All five tumors 
were described as being lobulated, 
multifocal, or infiltrative at initial 
presentation. They conclude that the 
clinical presentation and growth pat- 
tern reflect. the behavior and progno- 
sis of these tumors. i 


This study was sipportedi in part by fellowship 
grant 19253-04 from the National Cancer Insti- 
tute. a 
James Harpole, DDS, ‘provided clinical infor- 
mation in this case, and Susan Hill, Ann Cooper, 
Yvonne Tyson, and Mary Larsen helped in the 
preparation and research of this article. 
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Aberrant Cervical Thymus 


A Rare Cause of Acute Respiratory Distress 


Dennis M MeLeod, mee J. Karandy, MD 





© Aberr. thymic ti tissue in the neck is 
ara occurrence and has not been impli- 
cated as a cause of acute respiratory 
distress. We report a case in which a 
6-week-old infant suffered an acute respi- 
ratory. arrest, was successfully resusci- 
tated, and had an uneventful recovery. At 
3 months of age, a large congenital cervi- 
cal mass was excised. Pathologic diagno- 
sis was aberrant thymus. There is a 
retrospective correlation between the res- 
piratory arrest and the cervical mass. 
(Arch: Otolaryngol 1981; 107: 179-180) 


I’ the past, much enthusiasm was 
generated supporting the theory 
that enlarged thoracic thymus was a 


frequent cause of infant death. Radia- 


tion, steroid therapy, or surgical 
removal was . often recommended. 
However, with further study, it 
became evident that an enlarged thy- 
mus is rarely implicated in respiratory 
distress. Indeed, treatment followed 
by the untoward effects of irradiation 
or hypoimmunity was worse than the 
disease. Most physicians doubt that it 
is causally related to tracheal obstruc- 
tion, stridor, or sudden infant death 
syndrome.’ 
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However, some believe that an 
enlarged thymus, per se, is not the 
main. consideration but that. the posi- 
tion of the thymus is most important 
when. considering respiratory com- 
promise. Marked enlargement below 
the thoracic inlet may not be impor- 
tant; however, within the thoracic 
inlet, enlargement may cause esopha- 
geal displacement or tracheobronchial 
compression... There are numerous 
reports in the literature of patients 
with severe respiratory distress or 
obstructive. emphysema. relieved on 
removal of the enlarged gland.” 

Just as compromise may be noted 
with thymic enlargement within the 


chest, so might airway compromise’ 
result. from aberrant thymus within 


the neck. We report a possible case. 
REPORT OF A CASE 


The patient was born March 4, 1978, the ` 


second child of 31-year-old parents and the 
product of a normal pregnancy and deliv- 
ery. He weighed 4,180 g. Physical examina- 
tion findings were within normal limits 
except for an area of swelling beneath his 
right mandible consistent with “cystic 
hygroma.” 

Clinical findings at three and five weeks 
were unremarkable except for progressive 
enlargement of the neck mass. At five 
weeks, the mass was 1.5 x 2.0 em. 

On April 18, 1978, he suffered an episode 


of acute respiratory obstruction and eyano- 
sis. He was rushed to a local emergency 
room, where he was noted to be cyanotic 
and retracting. He was intubated and re- 
suscitated with no sequelae. 

After intubation, a chest x-ray film 
showed a thoracic thymic shadow and early 
left lower lobe pneumonitis. X-ray films of 
the neck showed an upper cervical soft- 
tissue mass, He was extubated uneventful- 
ly in 12 hours, and he.was discharged in 48 
hours. He had no subsequent airway dis- 
tress, and his pneumonia cleared with anti- 
biotic therapy. 

In June 1978, he underwent excision of 
the mass. At surgery; a solid encapsulated 
mass measuring 3 x A cm was found lying 
beneath the sternocleidomastoid muscle, 
tightly adherent to the carotid sheath and 
hy poglossal nerve (Fig 1). Pathologic diag- 
nosis was normal thymus (Fig 2). Correla- 


“tion with his preoperative chest x-ray film, 


which showed a normal thymic shadow, 
leads us to conclude that this was not an 
ectopic gland but an undescended thymic 


: op 


COMMENT 


Congenital neck masses most often 
are caused by branchial cleft cysts, 
thyroglossal duct cysts, or cystic 
hygromas. Only rarely has aberrant 
thymic tissue in the neck been 
reported, and there are reports of a 
history of airway compromise.** Cer- 
vical thymus is so unusual that there 
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surgery. 


have been no cases reported in which 
the actual diagnosis was suspected 
preoperatively. 

Embryologically, the thymic pri- 
mordia appear first in the 6-mm 
embryo during the fifth or sixth fetal 
week. The paired primordia develop 
from a ventral sacculation of epithe- 
lium from the third pharyngeal pouch. 
These elongate caudally, passing be- 
tween the third and fourth arch con- 
densations as tubular structures. The 
lumen is obliterated by entodermal 
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Fig 1.—Gross appearance of aberrant thymus as seen at time of 





Fig 2.—Microscopic section of mass seen in Fig 1. Typical thymic 
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: tissue consists of loose thymic lymphocytes, reticular celis, and 
scattered Hassall’s corpuscles. 


thickening after the seventh week. By 
the eighth week, the two lateral 
masses join in the midline, after which 
they descend into the chest attached 
to the pericardium. They never com- 
pletely fuse, remaining essentially a 
paired organ.” 

During the three-week period of 
descent, epithelial implants may be 
left anywhere along its path. Though 
generally looked on as a rarity, per- 
haps it is not as rare as currently 
thought. Noback’ reported an inci- 
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Atlantoaxial Subluxation 


An Unusual COMP neation After Local Anesthesia for sone Reem 


Pekka Sipilä, MD; Antti Palva, MD; Martti Sorri; MD; Kauko Ojala, MD 


© After tonsillectomy, atlantoaxial sub- 
luxation occurred in two patients. Opera- 
tions had been performed with the use of 
local anesthesia, and it was assumed that, 
during the injection of anesthetics, bacte- 
ria infected the prevertebral space. The 
initial symptoms of the prevertebral space 
infection were neck pain and stiffness; the 
movements of the neck were minimal, and 
opening of the mouth caused pain due to 
spasm of the deep cervical muscles. Both 
patients had persistent fever. The roent- 
genographically ‘observed subluxation de- 
veloped in one: to two months after tonsil- 
lectomy, One of the patients was treated 
only with | antibiotics; the other patient 
requir atlantoaxial — spondylodesis. 
Healing of the subluxation lasted about 
six months in both cases. 

(Arch Otolaryngol 1981;107:181- -182) 






erious complications developed in 
15 of 1,000 operations of the ton- 
sils and adenoids.’ Local anesthesia is 
generally regarded as a safer proce- 
dure than general anesthesia. In the 
application of anesthetics into the 
peritonsillar.area, however, it is possi- 
ble to bring bacterial infection into 
the retrotonsillar tissue if the needle 
is placed too deep into the retrotonsil- 
lar space through the. infected. tonsil. 
We report two cases of -atlantoaxial 
subluxation that were caused by infec- 
tion of the anterior transverse. liga- 
ment after local anesthesia for tonsil- 
leetomy. 


REPORT OF CASES 


Case 1.—A 29-year-old. woman with a 
long-standing history of chronic and recur- 
rent streptococcal tonsillitis was admitted 
to the Department of Otolaryngology, Uni- 
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: versity of Oulu, Finland, for a tonsillecto- 


my. She had no history of infection in the 
retrotonsillar space, head or neck trauma, 
or rheumatoid arthritis. The anesthesia 
was performed with 0.5% lidocaine hy- 
drochloride with 1:100,000 epinephrine hy- 
drochloride. The anesthetic solution was 
infiltrated through three points of the 
anterior tonsillar pillar. During anesthesia 
of the right tonsil, the patient noted that 
the prick of the needle felt painful. No 
problems were encountered during the 
operation. During the same evening, the 
patient. complained of neck pain, which 
increased with head movement, so that she 
needed. oral analgesics. There were no 
signs of infection in the tonsillar fossae or 
retropharyngeal. space immediately post- 
operatively. One million units of penicillin 
V potassium, three times each day, was 
administered. Because of the pain symp- 
toms, a cervical x-ray film was taken on the 
third postoperative day. The cervical verte- 
brae were normal. The patient went home 
on the following day. 

Because of pain, neck stiffness, and a 
temperature of 37.5 °C, the patient went to 
another hospital in her home city three 
weeks after the tonsillectomy. At this hos- 
pital, it was verified that the patient could 
rotate her head only 10° in both directions, 
extension and flexion of the head were 
limited, movement of the head caused crep- 
itation. in the neck, and opening of the 
mouth increased the neck pain. 

Because the symptoms were not relieved, 
the patient was readmitted to the Depart- 
ment.of Otolaryngology at the University 
of Oulu two months after tonsillectomy. By 


that time, the results of roentgenographic ` 


examination confirmed that the curvature 


of the cervical vertebrae was straightened: 
(Fig 1). The atlas was displaced 10 mm 


anteriorly, with respect to the axis (Fig 2). 
The posterior arch of the atlas was in the 
plane of the posterior margin of the fora- 
men magnum, so that the sagittal space of 


the spinal cord was about 10 mm. There = 
was diffuse destruction and decalcification ~ 


at the top of the dens of the axis (Fig 3): 
The ESR was 72 mm/hr, the blood leuko- 
cyte count was 12.9 x 10°/L, and a blood 
bacteria culture was negative. The rheu- 
matoid factor was negative. In the CSF, 


~ the leukocyte count was 135 x 10°/L; 99% 
of the cells were mononuclear leukocytes. * 


The CSF protein level was 380 mg/L, and 
bacteria culture was negative. 

These findings indicated that the pa- 
tient had damage of the anterior trans- 
verse ligament of the atlas and the dens of 
the axis caused by infection, leading to 
atlantoaxial subluxation. Head traction 
was started, and clindamycin hydrochlo- 
ride (8300 mg four times each day) and 
cloxacillin sodium (500 mg six times each 
day) were administered. After one week, 
atlantoaxial spondylodesis with a bene 
graft from the iliac crest was performed 
(Fig 4). Six months after the spondylodesis, 
the neck was painless, the head rotated 30° 
in both directions, and flexion and exten- 
sion were normal. The dislocation between 
the anterior arch of the atlas and the dens 
was diminished to.3 mm, No neurologic 
symptoms developed in the patient. 

Case 2.—A 32-year-old man with a histo- 





Fig 1.—Case 1. X-ray film showing lateral 
view of cervical vertebrae. Cervical curva- 
ture of vertebrae is straightened, and atlas 
has moved to ventral position. 


Atlantoaxia! Subluxation—Sipild et al 181 


























Fig 2.—Case 1. X-ray tomogram showing 
lateral view. Atlas has anterior displace- 
ment, and dislocation of anterior arch of 
atlas on dens of axis is 10 mm (arrows). 





Fig 3.—Case 1. X-ray tomogram showing 
anteroposterior view. Top of dens of axis 
has been decalcified and destroyed (ar- 
rows). 


ry of chronic tonsillitis was admitted to the 
_ Department of Otolaryngology, University 
of Oulu, for a tonsillectomy. He had no 
history of any other diseases. The anesthe- 
sia and the operation were performed as 
described in case 1. Patient 2 also com- 
plained of abnormal pain on the right side 
during anesthesia. He went home on the 
first postoperative day. There, the patient 
complained of neck stiffness and pain, 
especially on the right side; he came back to 
the University of Oulu hospital after four 
days. At that time, he had a temperature of 
38.5 °C. The head rotated 15° in both 
directions, and extension and flexion were 
limited. Opening of the mouth caused pain 
in the neck. A cervical x-ray film was 
normal. The ESR was 26 mm/hr, the blood 
leukocyte count was 9.9 x 10°/L, and the 
CSF was normal. Because of the symp- 
toms, the following antibiotics were 
administered for three weeks: clindamycin 








Fig 4.—Case 1. X-ray film showing lateral 
cervical view after atlantoaxial spondy- 
lodesis. Bone graft taken from iliac crest 
has been fixed with wire between posterior 
arch of atlas and spinous process of axis. 
Cervical curvature has been restored. 


hydrochloride (300 mg four times each day) 
and cloxacillin sodium (500 mg four times 
each day). After one month, the results of 
roentgenographic examination confirmed 
a straightened cervical curvature and a 
7-mm anterior displacement of the atlas on 
the axis. The dens of the axis was normal. 
The ESR was now 72 mm/hr. After two 
months, movement of the head was of 
normal range, but painful. After six 
months, there were no symptoms. Neuro- 
logic symptoms did not develop in patient 2 
either. 


COMMENT 


The serious complications caused by 
local anesthesia for tonsillectomy are 
fairly unusual. Injection of the anes- 
thetic solution into the major vessel of 
the neck may cause hemiplegia,' deaf- 
ness,' loss of vision? and even 
death? 

Atlantoaxial subluxation is known 
to occur as a complication of an ade- 
noidectomy, especially after a trau- 
matic operation.’ However, its oceur- 
rence as a complication after local 
anesthesia for a tonsillectomy has not, 
to our knowledge, been documented in 
the literature. 

Generally, the origin of atlantoaxial 
dislocations can be divided into three 
groups—infective, traumatic, and 
rheumatoid.' The infection can be 
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tuberculous or a pyogenic infection of 
the retropharyngeal lymphoid tis- 
sues.* 

The essential features of this 
involvement are loss of the stability of 
the anterior transverse ligament of 
the atlas and possible destruction of 
the vertebrae. Damage to the anterior 
transverse ligament results in in- 
creased anterior displacement of the 
atlas on the axis, which can easily be 
demonstrated roentgenographically. 

The two patients in the present 
study had no history or symptoms of 
rheumatoid arthritis, head or neck 
trauma, or retropharyngeal infection. 
Both of the patients had abnormal 
pain during the anesthesia. Within 24 
hours, neck pain and stiffness devel- 
oped in the patients. The movements 
of the head were minimal, and open- 
ing of the mouth caused pain due to 
spasm of the deep cervical muscles. 
Thus, it is obvious that, during the 
injection of anesthetics, bacteria in- 
fected the prevertebral space. To pre- 
vent this occurrence, the needle should 
be injected into the peritonsillar area, 
but not through the infected tonsil. 

Both patients had a long-lasting 
fever. The roentgenographically ob- 
served subluxation developed in one to 
two months. The ESR also increased 
in one to two months. One of the 
patients (case 1) had meningeal irrita- 
tion because mononuclear leukocytes 
were noted in the CSF, but no bacteria 
could be cultured. Neurologic symp- 
toms did not develop in either of the 
patients. 

Early diagnosis of atlantoaxial sub- 
luxation is essential. One of the 
patients (case 2) required only anti- 
biotic treatment, but the other patient 
had severe symptoms and findings, 
and atlantoaxial spondylodesis was 
necessary. The healing of the subluxa- 
tion lasted about six months in both 
patients. 
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The patient’s history and course has 
been summarized by Dr Randall. 


PRESENTATION OF A CASE 


A 48-year-old man was first seen at 
the Mayo Clinic in March 1977 because 
of a persistent chromophobe adenoma 
of the pituitary. 

About 1972, the patient had had a 
personality change consisting of de- 
pression and had begun to have head- 
aches and decreased memory. In 1975, 
he had experienced decreased vision, 
diminished libido, and intermittent 
confusion. These symptoms persisted, 
and in October 1976 he was seen else- 
where and was found to have bitempo- 
ral field defects, A computerized 
tomographic (CT) scan of the head 
showed an intrasellar and suprasellar 
tumor extending into the right tempo- 


ral fossa. A right transfrontal craniot- . 
“-omy was performed, and an attempt 


was made to remove the tumor. After 
the operation, he was given radiation 


therapy. A CT sean of the head: 
_ obtained shortly thereafter showed 


residual tumor, The patient remained. 
listless and depressed, continued. to 
have headaches, and experienced au- 
ditory hallucinations. In March 1977, 
another CT scan showed that the 
tumor mass had increased in size, and 


the patient was referred to the Mayo 


Clinie. 

On physical examination the pa- 
tient was cooperative but somewhat 
slow in thinking, negativistic, and 
depressed. His blood pressure was 
126/80 mm Hg, and the pulse rate was 


-pU/mL. Plasma corticosteroid values 


men, up to 20 ng/mL), and basal ~ 


right. temporal 


72 beats per minute and regular. He 
was pale and his sexual hair and geni- 


talia appeared normal. His vision was 


20/20 bilaterally. Results of an oph-- 
thalmoscopic examination were nor- 
mal. The discs were normal in color, 
but examination of the visual fields 
showed a bitemporal hemianopsia 
characteristic of a chiasmal lesion 
(Fig 1). 

Roentgenograms “et b ‘the: skull 
showed evidence of the. ous right 
frontal craniotomy and slight to mod- . 
erate enlargement of the sella (Fig 2). 
The concentration of total serum thy- 
roxine was 9.5 g/dL and the thyroid- 
stimulating hormone value was 1.9 








were 8.8 pg/dL at 8 AM and 7.5 pg/dL 
at 4 pM. The basal serum prolactin 
level was 2,915 ng/mL (normal for. 


growth hormone level was 1.9 ng/mL 
(normal for men, up to 5 ng/mL). The 
plasma level of testosterone was 168 
ng/dL (normal for men, 300 to 1,200 
ng/dL), -A radioactive technetium 
flow study with early and late brain. 
scans showed abnormal uptake in the 
region. “An EEG 
showed a grade 2 generalized dys- 
rhythmia, which at times was more 
prominent in the right temporal area, 
but there was no clear-cut evidence of 
an associated projected abnormality, a 
focal or lateralizing abnormality, or a 
focal, slow wave in the right temporal 
area. 

Transsphenoidal removal of the 
pituitary adenoma was attempted 
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through a sublabial, transseptal ap- 
proach. There was a large suprasellar 
extension of the tumor that was par- 
tially resected with the help of intra- 
operative pneumoencephalography. 
However, the suprasellar capsule 
failed to prolapse satisfactorily, and 
there was incomplete removal of the 
suprasellar portion of the tumor 
because of poor visualization and 
because the surgeon was operating at 
the limits of the length of the instru- 
* ments. No further tumor being acces- 
sible, the sella was packed with homo- 
graft muscle, tagged with a tantalum 
clip, and secured in place with a piece 
of nasal cartilage. The sphenoid sinus 
was loosely packed with homograft 
muscle, and the remainder of the oper- 
ation was completed in the usual man- 
ner. 

Within 15 minutes in the immediate 
postoperative period, the patient’s 
condition deteriorated rapidly. He had 

hypotension, pinpoint nonreactive pu- 


Date 3-7-77 


Rxaminer 
one nasally 
letter 





pils, bilateral Babinski’s signs, and 
failure to respond to painful stimuli, A 
CT scan of the head showed vast 
enlargement of both lateral ventricles 
and blood in the region of the third 
ventricle (Fig 3). Bilateral, frontal 
burr holes were made, and each lateral 
ventricle was cannulated with a No. 5 
pediatric feeding tube. The intraven- 
tricular pressure was found to be ele- 
vated, and the fluid on the right was 
blood-tinged. Both catheters were 
connected to closed drainage. After 
this procedure, the patient remained 
comatose, and he died two days 
later. 

Findings on postmortem examina- 
tion included intraventricular hemor- 
rhage, residual pituitary tumor, and 
pulmonary congestion and edema. 


DISCUSSION 


Dr RANDALL: What were the visual 
changes and what findings on the 
examination allow one to predict 





Fig 1.—Temporal defect of left eye with minimal contraction of the right field. Pattern 
indicates. chiasmal lesion at junction of chiasm and left optic nerve. 


Fig 2.—Lateral view of skull showing previous craniotomy (upper 


arrow) and moderate enlargement with some erosion of sella 


turcica (lower arrow). 





184 Arch Otolaryngol—Voi 107, March 1981 





whether a successful operation may 
result in improvement of the visual 
fields? 

Dr YounGe: This patient had a 
bitemporal hemianopsia that was 
more dense in the left eye; the defect 
in the right was minimal. When one 
sees such a patient who has normal- 
appearing optic discs, the chances of 
successful recovery of normal visual 
fields postoperatively are high. The 
longer the field defect has been pres- 
ent, the more likely will be optic atro- 
phy and incomplete resolution of the 
field defect. The most common form 
of field defect is bitemporal hemian- 
opsia, but there are many varieties, as 
is seen in this particular case in which 
the involvement was asymmetric. 
With long-standing optic atrophy, the 
field defect usually remains about the 
same, although there may be some 
improvement after decompression. 

Dr RANDALL: We know from the 
protocol that the patient had a chro- 
mophobe adenoma of the pituitary. 
What abnormalities on the roentgeno- 
grams suggest that there is a tumor of 
intrasellar rather than suprasellar ori- 
gin? Further, a CT sean of the head 
showed that the intrasellar tumor 
extended upward into the suprasellar 
area and laterally into the right tem- 
poral fossa. How reliable is the CT 
sean in detecting suprasellar and 
lateral extension of an intrasellar 
tumor? 


Fig 3.—Unenhanced computerized tomographic scans show area 


of increased attenuation near tip of right petrous bone (arrow) 





and extending into hypothalamus and brainstem associated with 
obstruction of lateral ventricles. These findings are consistent 
with hemorrhage into hypothalamus and right thalamus. 
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Dr Houser: Enlargement of the sel- 
la implies that there is an intrasellar 
mass. In this instance, there was 
slight to moderate enlargement of the 
sella with some demineralization of its 
floor. From a standpoint of visualizing 
a suprasellar extension, typically one 
would see a posterior tipping of the 
dorsum sella, which is not present in 
this case. A CT sean, particularly after 
injection of contrast medium, is quite 
reliable, and since the procedure is 
noninvasive, it is the examination of 
choice for depicting either suprasellar 
or parasellar extension of a tumor. If 
extrasellar extension is present, en- 
hancement after the intravenous in- 
jection of contrast medium occurs in 
about 95% of cases. 

Dr RANDALL: Thyroid function was 
found to be normal and adrenal func- 
tion was in the low-normal range. 
However, the basal serum prolactin 
level was 2,915 ng/mL, approximately 
250 times normal and indicative of a 
prolactin-producing pituitary tumor. 
Undoubtedly, this resulted in de- 
creased testicular function and the 
low testosterone level noted in this 
patient. Prolactin-producing tumors 
are the most common type of hor- 
mone-producing tumors in the pitui- 
tary gland. 

What factors led to the choice of 
the transsphenoidal rather than the 
transfrontal route in operating on this 
patient? 

Dr Laws: A decision on which 
approach to use is always difficult 
with a large tumor that has a substan- 
tial intracranial component. One must 
remember that this patient had al- 
ready been operated on transfrontally 
and had undergone a course of radia- 
tion therapy. We were faced with a 
recurrent tumor that had produced 
loss of vision, progressive enlarge- 
ment on serial CT scans, and some 
personality changes that were basical- 
ly unexplained but were thought to be 
related to the mass of the tumor and 
its effect on normal brain. Because a 
second transfrontal operation carries 
a substantial risk and because there 
was some indication that this tumor 
might be soft or partially cystic, 
transsphenoidal extracranial decom- 
pression of the tumor was believed to 
be a reasonable approach. We had no 
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Fig 4.—Horizontal section through cere- 
brum. Region of third ventricle is obscured 
with recent hemorrhage and abundant 
residual tumor (arrow). 


intention of trying to effect a cure, for 
a tumor this extensive and this inva- 
sive and causing these levels of prolac- 
tin is probably not curable in the 
traditional sense of being totally 
removable surgically. Thus, we opted 
for a procedure that was more or less a 
compromise, that is, one that we 
thought was relatively safe—an extra- 
cranial approach through virgin terri- 
tory with a goal of decompressing the 
soft or cystic portions of the tumor. 

Dr RANDALL: During your part of 
the operation, an intraoperative pneu- 
moencephalogram was done. Why? 

Dr Laws: When there is an intra- 
cranial component, we are able to 
visualize the superior aspect of the 
tumor with an x-ray image intensifier 
by injecting air during the operation. 
The injection of air allows us to see 
the superior aspect of the tumor intra- 
cranially. In addition, we can use the 
injection of air as a pressure effect, in 
that air injected into the head can 
actually cause a soft tumor to extrude 
down through the area of nasal 
decompression. In this case, the 
intraoperative air study not only 
showed the tumor and our attempts to 
remove it but also revealed the hemor- 
rhage that we provoked in trying to 
remove the tumor. 

Dr RANDALL: What is different 
about the transseptal, transsphenoidal 
route and what are its advantages? 


Dr KERN: The essential technical 
differences at our institution are 
many; they include preservation of 
the anterior nasal spine and preserva- 
tion of the anterior or caudal end of 
the septum, which includes the entire 
cartilaginous septum, if possible. This 
attempt at preservation of the anteri- 
or nasal spine and cartilaginous sep- 
tum has advantages not only from a 
cosmetic standpoint but also from the 


physiologic or functional standpoint.” ~ 


It helps preserve the integrity of the 
midline septum for divided physiolog- 
ic nasal breathing, and it helps pre- 
serve the integrity of the external 
nose. One of the objections to preser- 
vation of the anterior nasal spine has 
been that a large anterior nasal spine 
obstructs visualization during the op- 
eration. This has not really occurred 
except in one or two cases. In those 
cases, it was possible to remove the 
anterior nasal spine and then recon- 
struct it at the close of the operation. 
We use the team approach (which 
apparently is gaining momentum) 
because the rhinologist is familiar 
with transnasal surgery... Thus, no 
additional technical knowledge is re- 
quired. A surgeon who performs 
transnasal surgery for septal prob- 
lems. can use the techniques with 
which he is familiar. and use a midline 
approach rather than some of the oth- 
er extracranial approaches, lateral or 
oblique. The neurosurgeon manages 
the pituitary surgery and the possible 
intracranial complications. We favor 
the nose (hemitransfixion ` incision) 
over the lip (sublateral incision) 
approach. Itis still possible to use the 
operating microscope with the midline 
transseptal, transnasal approach. Use 
of the microscope facilitates the dis- 
section in the region of the sella, and 
with the self-retaining retractor, two 
hands are free for the use of the 
instruments by the neurosurgeon. For 
the rhinologist, this is a familiar pro- 
cedure that allows identification of 
the caudal end and facilitates the 
creation of the tunnels of the familiar 
Cottle maxilla-premaxilla approach. 
We also replace cartilage and bone to 
the intraseptal space during closure 
for physiologic reasons; if reexplora- 
tion is required, it is easier to find a 
plane of dissection. 
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Dr RANDALL: This patient had 
severe and ultimately fatal complica- 
tions immediately after the operation. 
How does the postoperative CT scan 
explain what happened? 

Dr Houser: This portion of the 
examination shows enlargement of 
the frontal horns that indicates some 
obstruction of the lateral ventricle. 
Just posterior to the enlarged frontal 
horns is a somewhat linear area of 
‘increased attenuation in the region of 
the third ventricle and brainstem. 
This would represent recent hemor- 
rhage into the substance of the hypo- 
thalamus and perhaps into the right 
thalamus. Also, the hemorrhage may 
have obstructed the ventricular sys- 
tem. 

Dr RANDALL: What were the autop- 
sy findings? 

Dr WEILAND: The important post- 
mortem findings were those of the 
brain. They consisted of extensive 
hemorrhage into the third ventricle 
and bilateral uncal herniations with 
secondary acute infarction of. brain 
tissue in the distribution of the poste- 
rior cerebral artery. There was abun- 
dant residual. pituitary adenoma in 
the suprasellar region that had ex- 
tended into the third ventricle (Fig 4). 
Even though the tumor shows inva- 
siveness, it is still considered to be 
benign. Benignancy characterizes the 
great majority of the several tumors 
that can occur.in the sellar and supra- 
sellar regions. With pituitary adeno- 
mas, the term “malignant” is usually 
reserved for those that metastasize 
outside the cranial cavity. Pituitary. 
adenomas are the most common of 
these lesions, and they account for 
approximately 10% of all intracranial 
neoplasms. Pituitary adenomas have 
traditionally been’ classified as being 
chromophobe adenomas, meaning tu- 
mors that do not secrete a hormone; 
acidophilic adenomas are thought of 
as producing acromegaly and baso- 
philic adenomas as. producing Cush- 
ing’s disease. In view of sophisticated 
biochemical tests and with specialized 
histochemical stains, those concepts 
no longer apply, because even the 
chromophobe adenomas are now 
known to secrete hormone in a fairly 
substantial number of cases. 

Dr RANDALL: What lessons are to be 
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learned from this case, and can these 
complications be anticipated and 
avoided in similar situations in the 
future? 

Dr Laws: This case exemplifies 
some of the risk factors that we have 
learned to recognize in considering 
the transsphenoidal approach to pitui- 
tary tumors. First, this patient had 
undergone craniotomy, and many of 
our complications have occurred in 
just such patients who have had pre- 
vious operations. Second, this patient 
had had radiation therapy. In many 
cases, previous radiation treatment 
has caused little or no visible effect on 
the nature of the tumor or on sur- 
rounding structures, but in some cases 
it can add a complicating factor— 
either excessive bleeding or fibrosis of 
the tumor. Third, and perhaps most 
important, we knew from the preoper- 
ative CT scan that this tumor had 
fungated out into the temporal fossa. 
If one looks at the sella anteriorly as a 
goblet, those tumors, even large ones, 
that extend directly up above the sella 
may be removed from below without 
any difficulty; however, those tumors 
that, like a mushroom, herniate out 
into the temporal fossa or into the 
frontal fossa can provide a real chal- 
lenge for transsphenoidal removal, 
and it is in those patients that we have 
occasionally run into problems such as 
we did in this case. So there are at 
least three risk factors. A fourth per- 
haps is the fact. that his prolactin 
concentration was 2,915 ng/mL; this 
means a “supersecreting” prolactin 
adenoma, and we know that these 
extremely high levels of hormones are 
indicative of an aggressive tumor, one 
that may actually invade surrounding 
structures, as-Dr Weiland has men- 
tioned. 

Dr RANDALL: I will now turn to 
some questions that may not neces- 
sarily apply to this particular patient 
but that are applicable to similar prob- 
lems. What is the current role of radi- 
ation therapy in the treatment. of 
pituitary tumors, and should radiation 
therapy ever be advised, without a 
tissue diagnosis, in instances similar 
to this case? 

DR EARLE: The current role of radi- 
ation therapy is clearer than it has 
been in the past ten years. With the 


advent of supervoltage radiation, pri- 
marily the high-energy linear acceler- 
ators, it is possible to treat very well- 
defined. volumes with higher dosage 
than had been possible in the past; and 
as you are aware, the smaller the 
volume is, the higher is the tumor dose 
that may be achieved without a corre- 
spondingly large increase in complica- 
tions. It is possible now to deliver 
5,000 to 5,500 rads (at 200 rads/day) to 
the region of the pituitary without 
putting the surrounding brain tissue 
at undue risk. 

More precise delineation of the role 
of radiation therapy awaits the ma- 
turing of some of the series of 
patients that have been accumulated 
since the advent of supervoltage radi- 
ation only 15 or 20 years ago. Recent 
reviews clearly indicate the benefit of 
postoperative irradiation and demon- 
strate that radiation alone has a role 
in managing these tumors. Patients 
with the smaller tumors, tumors that 
are not producing great visual 
changes, and tumors that are not pro- 
ducing visual changes at a rapid pace 
are all candidates for radiation thera- 
py. With the use of the available tech- 
niques, CT scanning in particular, the 
probability of diagnosis of a tumor 
and its localization has increased con- 
siderably. We still rely on arteriog- 
raphy and pneumoencephalography, 
but our use of these methods. will 
decrease as we gain more experience 
with the CT scanner. 

In situations in which we have rea- 
sonable confirmation of the existence 
of a pituitary tumor and do not sus- 
pect some other lesion, radiation can 
be used as the sole form of therapy in 
a selected group of patients. 

DR RANDALL: Is 5,000 to 5,500 rads 
the usual treatment dose you current- 
ly use? 

Dr EARLE: Yes. 

Dr RANDALL: What is the history of 
the transseptal, transsphenoidal ap- 
proach to the sella? 

Dr PEARSON: Surprisingly, this was 
one of the original approaches. Up 
until 1900, pituitary lesions were 
described rather than treated. During 
the first ten years of this century, 
there were some attempts at trans- 
cranial removal that ended in disaster. 
In the same decade the pituitary was 
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Clinical Entities Treated by Transseptal, Transsphenoidal Surgery* 





No. (%) of 
Patients 
726 (83) 


194 








147 (17) 


873 (100) 


*Total of 899 procedures pertormed during period from Sept 1, 1972, to Dec 1, 1980. There were 
seven deaths in 899 operations, for an operative mortality of 0.78%. 


successfully approached through the 
transseptal route, but the entire nasal 
organ: was destroyed. The turbinates 
and the septum were resected, and the 
external nose was turned aside, 
Transethmoid, transantral, and trans- 
palatal operations were introduced, 
and by 1910 all of the extracranial 
routes had been attempted. In 1912, 
Cushing combined some of the best 
features available—that is, an incision 
that was off the face (Halsted’s subla- 
bial incision) and Hirsch’s transseptal 
route, which was deep to the septal 
mucosa rather than through it. He was 
able to start: publishing the results of 
transseptal surgery of adenomas, and 
he. continued with this technique 
until the 1920s, 

I would characterize the time from 
the 1920s to the 1940s as a period when 
neurosurgeons put the rhinologists 
out of business by the spectacular 
success:‘and development of transcra- 
nial ‘procedures. Most surgeons lost 
sight of the transseptal approach. 
However, one of Cushing’s pupils, 
Norman Dott, in Scotland, persisted 
with the transseptal approach, and 
Guiot carried this approach to France. 
Then Hardy brought the method from 
Europe to Montreal, and by the early 
1970s he was able to convince most 
North American neurosurgeons that 
we had come full circle, that this was, 
in fact, the approach of least morbidi- 
. ty and lowest mortality and that it 
offered quite adequate exposure. 

Another important factor and one 
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that brought rhinologists into the fold 
was the publication by Luft and Oliv- 
ecrona in the 1950s showing the 
effects of transsphenoidal hypophy- 
sectomy on patients with metastatic, 
hormonally dependent cancers of the 
breast and prostate. These were 
patients who were not suitable for the 
transfrontal craniotomies then in 
vogue because they were too ill. Con- 
versely, they could tolerate an extra- 
cranial operation. Rhinologists who 
were familiar with approaches 
through the septum and the sinuses 
for infection but who were finding 
less application for their work in the 
antibiotic era were ready to accept the 
challenge of operating on these terri- 
bly sick patients. It was only natural 
to incorporate the operating micro- 
scope, which had proven so successful 
in otologie work. Thus, the transnasal 
routes were rediscovered in the area 
of pituitary ablation rather than in 
surgery of endocrine adenomas. 

Dr RANDALL: What are the compli- 
eations of transsphenoidal surgery 
and what steps are taken for the 
management or prevention of these 
complications? 

Dr KERN: The most common rhino- 
logic complication has been nasal sep- 


tal perforation, which causes the 


patient discomfort because of recur- 
rent epistaxis and crusting and can 
also interfere with normal nasal respi- 
ration. Fortunately, the incidence of 
septal perforation i is less than 10% in 
our series. We have been able to keep 


nasal septal perforations to a mini- 
mum by using the transnasal ap- 
proach, by suturing torn mucosa at the 
time of closure, and by using the basic 
principles of hemostasis that allow us 
to dissect in a plane below the muco- 
periochondrium. I believe that re- 
placement of cartilage and bone in the 
intraseptal space has also helped 
reduce the frequency of nasal septal 
perforations. 

Another complication that occurs is ° 
the cosmetic defect of saddling or 
collapse of the nose. This can be sec- 
ondary to septal perforation or it can 
be a result of the surgical procedure 
because of the undermining of the lip 
and the creation of the inferior tun- 
nels. We take steps during the closure 
of the procedure to avoid this by relo. 
cating the dismantled septum on its 
bony pedicle and suturing the septum 
to the prespine fascia. We also use 
sutures at the base to narrow the base 
of the nose and nasal taping proce- 
dures as we close the septal rhinoplas- 
ty. In essence, we treat the nose as a 
functioning and cosmetic organ, even 
though. it. is used essentially as the 
route of approach to the sellar and 
parasellar regions. 

One patient has had permanent 
anosmia. In one patient, nasal airway 
obstruction developed secondary to 
our procedure because cartilage and 
bone ‘healed with scarring and ob- 
structed the nasal airway. This was 
repaired. We have had a few instances 
of .epistaxis when the packs were 
removed. This was controlled quite 
easily. Several patients had CSF rhi- 
norrhea postoperatively. In these 
cases, we elected to reoperate immedi- 
ately. One advantage of replacing the 
cartilage and bone in the intraseptal 
space is that it facilitates. reexplora- 
tion and redissection in the event of 
recurrence of tumor or if it becomes 
necessary to repair a: CSF leak. Thus, 
we take steps to prevent complica- 
tions by performing a conservative 
nasal septal exploration, a conserva- 
tive resection, and prompt reconstruc- 
tion at the time of the initial sur- 
gery. 

Dr RANDALL: What is the incidence 
of the various complications you have 
been. discussing? 

Dr Kern: There have been eight 
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patients with septal perforation as of 
Dee 1, 1980, which covers over 
eight years of experience that in- 
volves 899 operations on 873 patients. 
There were six cases of CSF leaks 
resulting from the surgery; five were 
repaired immediately, and one per- 
sisted in a patient who had previous 
therapy. One patient had persistent 
anosmia, as mentioned. 

A fair number of patients complain 
“of numbness of the upper lip, which is 
a result of the dissection. I do not 
know of any patients who have suf- 
fered permanent numbness of the 
upper lip or even devitalization of the 
teeth, which has been described pre- 
viously. 

In two patients we have split the 
palate during the process of opening 
the sphenoid retractor quite vigorous- 
ly. This was early in the series, and 
since then I have grown weak and I 
have not opened the retractor with as 
much force. In general, the complica- 
tion rate from the rhinologic stand- 
point is probably well under 5%, 

Dr RANDALL: When does one select 
one of the other extracranial ap- 
proaches to the sellar and parasellar 
regions? 

Dr McDona tp: I really cannot think 
of many situations in which we do not 
use the transseptal, transsphenoidal 
route. Even when previous surgery 
has included removal of a portion of 
the septum, it is possible to dissect 
flap from flap and still identify sphe- 
noid. When there is a septal perfora- 
tion, it is still possible to use the 
transseptal approach. 

I can think of one case in which Dr 
Laws and I did use a transethmoidal, 
transsphenoidal approach. In that 
case, we wished to be lateral to the 
sphenoid to approach a carotid caver- 
nous malformation. It was a shorter 
route and the procedure was easy to 
do in this way. The transethmoidal 
route is an excellent approach and is 
used, for example, by Montgomery 
and Kirchner; it has been around since 
1912, when it was popularized by 
Chiari. It has the disadvantages of an 
external incision and perhaps some 
risk to the lacrimal apparatus and the 
eye; however, used by those who per- 
form this incision for various other 
problems, it is safe and is probably the 
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next most popular approach to the 
pituitary gland. 

There are three other routes that 
should be mentioned: a transantral 
approach popularized by Hamberger 
and used in Scandinavia since 1961; 
the transpalatal approach started by 
Trible and Morse in 1965; and the 
transnasal osteoplastie approach, 
which includes an external incision 
over the nose, as used by Macbeth in 
England. 

Dr RaNDALL: What are the costs of 
the various ways of treating pituitary 
tumors—radiotherapy alone, operation 
by either the transfrontal or the 
transsphenoidal route, and a combina- 
tion of operation plus radiotherapy? 

Mr RABE: The diagnostic workup 
for all of the treatment modes was 
assumed to be the same, and the cost 
probably ranges from $1,300 to $1,600. 
Included are a complete general medi- 
cal examination, the carotid angio- 
gram, CT seans, and so on. The various 
surgical approaches seem to be about 
the same in terms of overall cost. The 
surgical fees are somewhat different 
but not greatly so; these estimates are 
based on average treatment times, 
length of stay, and so on. If a surgical 
approach is used, the cost will be 
between $4,700 and $6,000, including 
both the Mayo Clinic bill and the 
hospital bill. Radiotherapy alone nor- 
mally costs about $1,400 to $1,600 for 
five weeks of radiation therapy. In 
those cases in which surgery is done 
and then radiotherapy follows—about 
the same amount of radiotherapy is 
used whether it is given alone or in 
conjunction with surgery—there 
would be a further cost of $1,400 to 
$1,600 in addition to the fee for the 
operation. 

Dr RANDALL: Many radiologic tech- 
niques are available for the diagnosis 
of pituitary tumors. How helpful are 
the various techniques such as pneu- 
moencephalography, bilateral carotid 
angiography, and CT scanning? 
Please keep in mind that we are inter- 
ested not only in detecting large 
tumors, such as occurred in this 
patient, but also in small pituitary 
tumors confined to the sella. 

Dr Houser: Pneumoencephalogra- 
phy is helpful in the diagnosis of 
suprasellar extension of pituitary tu- 


mors and is also helpful in the detece- 
tion of an empty sella; however, it is 
not particularly fruitful in identifying 
microadenomas and it is an invasive 
procedure. With contrast enhance- 
ment, CT scanning will help identify 
suprasellar extensions in at least 95% 
of patients; however, the empty sella 
syndrome and microadenomas are dif- 
ficult to evaluate with first- and sec- 
ond-generation CT scanners. Carotid 
angiography with magnification and 
subtraction is helpful in a similar per- 
centage of patients with suprasellar 
extension or large pituitary tumors. 
Both angiography and multidirection- 
al tomography are helpful in patients 
who have microadenomas. 

In our experience, with a microade- 
noma or other tumor of 1 em or less in 
size, about. 30% of patients have a 
grossly enlarged sella, about 40% have 
some tomographic distortion of the 
sellar floor, and the remaining 30% 
have normal tomograms. Bilateral 
carotid angiograms in this same group 
of patients have revealed an intrasel- 
lar tumor stain and have allowed the 
diagnosis of a microadenoma to be 
made in about 70% of cases: about 20% 
show a tumor stain only; 30% show a 
tumor stain plus compression of the 
posterior pituitary gland; and some 
20% show a tumor stain without com- 
pression of the posterior pituitary 
gland. In the remaining 30%, a com- 
pressed posterior pituitary gland 
alone was found in half of the 
patients. Therefore, both multidirec- 
tional tomography and carotid angi- 
ography with subtraction are useful in 
the detection. of microadenomas. A 
combination of these procedures de- 
picted the microadenoma in about 92% 
of 77 patients recently evaluated. 

Dr WEILAND: How reliable is the 
measurement of the various hormones 
as a “tumor maker” in monitoring the 
effectiveness of treatment of func- 
tioning pituitary tumors? 

Dr. RANDALL: The measurement of 
pituitary hormones is a most reliable 
method; indeed, it is the usual way of 
assessing the results of treatment of 
hyperfunctioning pituitary tumors. 
One follows the level of growth hor- 
mone when dealing with an acrome- 
galic patient, prolactin in the case of a 
patient with a prolactin-producing 
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adenoma, and  adrenocorticotropic 
hormone (ACTH) in a patient with 
Cushing’s disease. In the last-named 
instance, if one does not have access to 
ACTH determinations, then tests of 
adrenal function such as plasma corti- 
sol or urinary adrenal steroids are 
used. However, some patients will 
have normal values for prolactin or 
growth hormone even though they 
have clinical evidence of a hyperfunc- 
tioning pituitary adenoma, Why this 
occurs is not known, but these patients 
may have tumors that are producing 
hormonal analogues or fragments of 
the normally occurring hormones that 
cannot be measured adequately by the 
usual assays. Incidentally, after a suc- 
cessful operation, the hormonal levels 
change little, but the symptoms and 
signs. that. are. associated with the 
excess hormone disappear. 

Dr PEARSON: I am not sure we know 
why this patient died. Dr Laws men- 
tioned a number of risk factors, but I 
have seen him operate on other 
patients with the same risk factors 
and there. were no deaths. This man 
had headaches as his primary and 
persisting svmptom, and I just won- 
der whether he was taking aspirin 
before the operation and whether that 
might have had something to do with 
his intracranial hemorrhage. 

Dr RANDALL: I cannot answer that, 
Dr Pearson. Would you please look 
through the patient’s record while I 
ask for other questions and com- 
ments? 

Dr YounGeE: In an early series of 
pituitary tumors that Dr R. W. Hol- 
lenhorst and I evaluated, we found an 
18% recurrence rate in the patients 
that were followed up more than ten 
years. Do we have an idea of the 
recurrence rate associated with the 
transsphenoidal approaches now? 

Dr RANDALL: We have a general 
idea-and I will ask Dr Laws to answer 
the question; but I should point out 
that not enough time has gone by for 
us to assess our series. 

Dr Laws: The recent series began in 
1972 and so our maximum follow-up 
now is eight years (Table). To 
my knowledge, we have had four 
_. recurrences. Two of these occurred in 
patients with Nelson’s syndrome, one 
in an acromegalic patient, and one in a 
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patient with an aggressive prolactin- 
secreting tumor. I suspect that the 
recurrence rate with the transsphe- 
noida! approach will be somewhat less 
than it was transcranially, because I 
believe visualization of the tumor is 
better and we are operating on small- 
er tumors. However, in talking to 
patients preoperatively, I like to tell 
them that there is a small but definite 
risk. of recurrence, especially if the 
tumor is a large, diffuse tumor that 
has extended to the dura of the pitui- 
tary fossa. In such cases, we tend, In 
young patients, to tell them that there 
is about a 20% chance of recurrence 
and that postoperative radiation ther- 
apy will greatly decrease this risk. 

Dr RANDALL: I would like to take 
some exception to the word “recur- 
rence.” In some instances, we are real- 
ly talking about persistence and 
regrowth of tumors, but to be sure we 
must also talk about actual recurrence. 
The question arises why the prolactin- 
producing adenomas, the tumors asso- 
ciated with Cushing’s disease, and the 
tumors associated with acromegaly 
occur. It is not entirely clear whether 
these tumors are the results of hypo- 
thalamic overactivity leading to hy- 
perplasia of cells of the anterior pitui- 
tary and then eventually to tumor 
development in these hyperplastic 
cells. If this is the case, as many of us 
suspect, then we may expect some of 
these patients to have a true recur- 
rence. Thus, removal of the hyper- 
functioning tumor, although it cor- 
rects the hormonal excess, does not 
correct the underlying defect. This isa 
problem that all of us who are inter- 
ested in transsphenoidal surgery, par- 
ticularly operations on small tumors, 
are concerned about. That is, what is 
the long-term recurrence rate as 
opposed to the frequency of persis- 
tence and regrowth of tumors that Dr 
Laws has mentioned? 

Dr McDonatp: When we perform 
this procedure, we do the septal part 
first. We make the septal incision, 
perform the septal dissection, and 
then expose the sphenoid; the subla- 
bial incision is done last. What is the 
advantage of performing the nasal 
dissection first compared with, mak- 
ing the sublabial incision and then 
elevating nasal tunnels and exposing 


the septum last? 

Dr Laws: We have had experience 
with both approaches—that is, making 
the sublabial incision first and then 
doing the submucous resection of the 
cartilaginous septum, or using a hemi- 
transfixion incision to do the septal 
dissection, raising the tunnels, and 
then making the sublabial incision. 
From a neurosurgeon’s standpoint, it 
makes little difference. From a per- 
sonal standpoint, having on occasion 
used both approaches, once one is fa- 
miliar with the techniques involved a 
better and more careful septal dissec- 
tion can be accomplished through the 
hemistransfixion approach. There- 
fore, I believe it is sensible to use that 
one initially and then to make the 
sublabial incision. In addition, if one is 
going to reflect the septum rather 
than resect a major portion of it, this 
is easier to accomplish if the septal 
dissection is begun through an intra- 
nasal incision rather than trying to do 
it all through the sublabial incision. 

Dr KERN: When we started our se- 
ries in 1972, we used the sublabial 
approach as the initial method be- 
cause it was the original technique. 
One of the problems we encountered 
was with patients who had anterior 
septal. pathology. It was extremely 
difficult to find the caudal end of the 
septum in- such patients, and it 
required an inordinate amount of 
time to find the caudal end even in the 
patient. in whom it was normal. In a 
patient who hada deformed. caudal 
end of the septum, finding it really 
became difficult. The same was true 
of acromegalic patients with thick 
lips. It thus seemed reasonable to 
begin the procedure in a familiar field 
of surgical dissection: similar to the 
maxilla-premaxilla approach that we 
all know. Then it seemed correct to 
convert to the sublabial approach for 
the introduction of the speculum. One 
question that is confusing is the con- 
cept of the empty sella syndrome. 
How is such a diagnosis made, how 
should these cases be managed, and 
how does an empty sella syndrome 
mimic a pituitary tumor? 

Dr Laws: The “empty sella” simply 
refers to the fact that the sella may be 
enlarged because of a spinal 
fluid-filled dilation of the subarach- 
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noid space. It can occur secondary to 
necrosis of the pituitary tumor; that 
is, one can have a tumor that under- 
goes autodigestion and then have the 
empty space taken up by dilation of 
the CSF lining of the brain. It is 
believed that in some women, particu- 
larly in those with repeated pregnan- 
cies (because the pituitary gland 
swells during pregnancy), the dia- 
phragm of the sella can expand, 
enlarge, and retract and CSF can 
work its way through the diaphragm. 
Some patients are believed to be born 
with a defective diaphragm of the 
sella, so that through the years, with 
the pulsation of CSF, the CSF space 
may expand into the sella. Finally, we 
have seen some patients who have a 
primary arachnoid cyst within the sel- 
la and this enclosed cyst may contain 
spinal fluid and act as a mass. From 
the diagnostice standpoint, these 
changes may mimic pituitary tumors 
because the deformation of the sella 
on a plain x-ray film may look exactly 
like a pituitary tumor. 
Pneumoencephalography delineates 
the empty sella best. We are hopeful 
that CT scanning, particularly with 
the new reconstructions that permit a 
sagittal or coronal section through the 
sella, will be able to delineate an emp- 
ty sella. This technique is noninvasive 
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and is less traumatic than pneumoen- 
cephalography. From the therapeutic 
standpoint, our current policy is not to 


treat an empty sella. Most empty sel- 


las are not life-threatening and most 
of these patients have normal or near- 
normal endocrinal function. Unless 
there is a visual problem as a result of 
prolapse of the optic nerve into an 
empty sella, we ordinarily do not rec- 
ommend surgical treatment if the cor- 
rect diagnosis can be made before- 
hand. However, in our series of 600 or 
so transsphenoidal operations, we 
have operated in about a dozen cases 
of empty sella, many of them because 
a proper diagnosis had not been made 
beforehand. 

DR RANDALL: The empty sella syn- 
drome can occur in conjunction with a 
microadenoma of the pituitary. Thus, 
the finding of an empty sella syn- 
drome by one technique or another 
does not rule out the presence of 
microadenoma, A microadenoma is 
defined as a pituitary adenoma that 
has a diameter of 10 mm or less. 

Also, it is important to diagnose the 
empty sella syndrome as being the 
cause.of an enlarged sella, for other- 
wise patients with this syndrome may 
erroneously be treated by operation or 
radiation therapy because they are 
thought to have a pituitary tumor. 


Dr Pearson, was the patient taking 
aspirin? 
Dr PEARSON: No, but sometimes 


“patients who are taking aspirin for 


headaches do not know it is aspirin or 
forget to report its use. Levothyroxine 
sodium (Synthroid) is the only preop- 
erative medication the patient identi- 
fied. 
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Clinical Memoranda 


Malignant Fibrous Histiocytoma 
of the Nose and Nasopharynx 


Malignant. fibrous histiocytoma 
(MFH) is a relatively newly described 
variety. of ‘soft-tissue sarcoma that 
rarely occurs in the nose, nasopha- 
rynx, and paranasal sinuses. 


Report of a Case. A 36-year-old man had 
an obstruetion in his left nostril in Septem- 
ber 1975. On examination, nasal polyps 
were found and a polypectomy was per- 
formed, A: few weeks later the patient 
returned with a nasal obstruction. in the 
same nostril. At this time, clinical and 
roentgenographic examinations revealed a 
nasopharyngeal soft-tissue mass, visible in 
the left nasal cavity, which involved the 
left ethmoid air cells. A biopsy. specimen 
taken on Jan 20, 1976, indicated MFH. 
There. were bilateral, rubbery, cervical 
lymph nodes that were larger on the left 
side. An external ethmoidectomy on the 
left side was performed. to’ remove a 
necrotic. soft-tissue mass. Postoperative 
radiation. therapy was delivered to. the 
nasopharynx, ethmoid sinuses, and: both 
sides of the neck. The total tumor dose was 
6,000. rads. The fields of radiation were 
reduced after 4,600 rads to avoid the spinal 
cord and the brainstem. In June 1976, a 
nasopharyngeal recurrence was found, and 
the patient was treated with chemotherapy 
(vincristine: sulfate, cyclophosphamide, 
doxorubicin hydrochloride, and dacarba- 
zine) with no response. In September 1976, 
the chemotherapy was changed to metho- 
trexate’ with leucovorin calcium rescue. 
Although there was partial response ini- 
tially, the tumor soon began to enlarge. In 
November 1976, it had grown through the 
previous ethmoidectomy incision, and a 
debulking procedure was performed. The 
patient died Dee 20, 1976, with evidence of 
disease. 


Comment.—Malignant fibrous his- 
tiocytoma is a tumor group character- 
ized by cells judged to have histiocytic 
features as well as fibrogenic cells. 
Usually, the fibroblasts are arranged 
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in a storiform pattern, while the his- 
tiocytes are found with a foamy cyto- 
plasm or as multinucleated giant cells. 
One or the other of those biphasic 
cellular components may dominate. 
Malignant fibrous histiocytoma is 
noted for its pleomorphic histologic 
appearance and has been described in 
recent years as a distinct form of 
sarcoma.’ Prediction of the biologic 
behavior is difficult because tumors 
with similar histologic appearance 
may be cured by simple excision, recur 
as an aggressive local growth, or 
metastasize." This unpredictability is 
the outcome of the spectral quality of 
the proliferative and neoplastic pro- 
cesses involving the facultative histio- 
cytes.2 The histopathologic features 
manifested in our patient are those of 
MFH. This tumor is uncommonly 
found in the head and neck. Literature 
review indicated an extremely small 
number of cases occurring in the naso- 
pharynx or paranasal sinuses. Town- 
send et al’ reported a case of fibrous 
histiocytoma of the paranasal sinuses 
in a 3-year-old boy who had a rapidly 
enlarging mass in his left nasal cavity. 
The patient was treated with preoper- 
ative radiation therapy (4,950 rads of 
cobalt 60) followed by excision. These 
authors reported another case arising 
in-the left maxillary sinus of a 6l- 


year-old woman who was treated by 


maxillectomy and orbital exentera- 
tion. 
patients with fibrous histiocytoma of 
the nose and paranasal sinuses. The 


first was a 13-year-old girl with a 


nasopharyngeal mass visible in the 


right nasal chamber; the mass was. 


removed surgically. The second case 
was a 23-year-old woman with naso- 
pharyngeal, right nasal and right 
maxillary sinus masses that were 
treated by surgical excision. The third 


Rice et al deseribed three 


case was an 82-year-old man with a 
mass involving the soft tissues of the 
floor of the left orbit, with extension 
to the ethmoid air cells and into the 
roof of the left antrum; he was treated 
surgically. Solomon et al’ reported six 
cases of MFH involving the paraman- 
dibular tissues. 

The limited number of published 
cases makes it difficult to generalize 
regarding treatment or prognosis. 
Factors that influence the rate of 
metastasis include depth, size, and 
inflammatory component of the tu- 
mor, Tumors that are superficially 
located are small or have a preponder- 
antly inflammatory component and 
metastasize less frequently than larg- 
er, more deeply located tumors.'* 
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Squamous Cell Carcinoma in an 
Esophageal Polyp 


The majority of esophageal polyps 
are benign tumors.'’ Malignant neo- 
plasms presenting as polypoid esopha- 
geal tumors are distinctly rare. There 
are case reports of carcinosarcomas 
and “pseudosarcomas” presenting as 
solitary polypoid masses, but there are 
few histologically verified squamous 
cell carcinomas presenting as such. 
There is a well-documented ease of an 
invasive squamous cell carcinoma aris- 
ing in an esophageal polyp’ and a case 
report of invasive carcinoma in a 


pedunculated esophageal lipoma.’ We 
report here a case similar to the form- 
er in a patient who had previously 
been treated for a separate head and 
neck cancer. 


Report of a Case.-A 64-year-old man 
with a history of alcohol abuse and heavy 
smoking was referred to us at the Boston 
Veterans Administration Medical Center 
in July 1978 with pharyngocutaneous fistu- 
lae after a total laryngopharyngectomy 
and a radical neck dissection on the right 
side (January 1977) at another hospital for 
a T3N1MO0 (stage HI) piriform sinus squa- 
mous cell carcinoma on the right. He had 
been treated with 6,600 rads to the pharynx 
and neck postoperatively. Flap necrosis 


Fig 1.—Barium swallow examination demonstrating polypoid esophageal mass. 
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had resulted in a pharyngocutaneous fistu- 
la and carotid artery rupture that necessi- 
tated right carotid artery ligation. There 
had been several unsuccessful attempts at 
reconstruction of the cervical esophagus 
using local flaps, a flap on the right side of 
the nape of the neck, and a deltopectoral 
flap on the right. Endoscopy showed a 
completely stenotic cervical esophagus 
without evidence of tumor in the upper 
part of the aerodigestive tract. The thorac- 
ic portion of the esophagus could not be 
examined. Proximal and distal esophagos- 
tomas were formed, and a staged esopha- 
geal reconstruction was done using a delto- 
pectoral flap on the left that was tubed and 
covered with a split-thickness skin graft 
similar to the technique reported by Petty 
et al” In April 1979, the patient began a 
pureed diet after a limited diatrizoate 
meglumine swallow examination showed 
the neoesophagus to be patent. During the 
next four weeks, the patient gained weight 
but complained of increasing dysphagia for 
solids. In May 1979, a barium sulfate swal- 
low examination (Fig 1) showed a patent 
neoesophagus with no delay in passage of 
barium. There was a partially obstructing 
1 x 2-cm polypoid mass approximately 7 
cm below the clavicles in the lumen of the 
esophagus. Esophagoscopy showed a pa- 
tent neoesophagus and a 1 x 2-em, firm, 
friable, mobile polyp with a short stalk in 
the upper thoracic esophagus. The polyp 
was removed endoscopically using a cau- 
tery snare (Fig 2). Permanent sections 
verified a fibrous polyp covered with squa- 
mous epithelium showing separate areas of 
squamous dysplasia, squamous cell carcino- 
ma in situ, and invasive squamous cell 
arcinoma (Fig 3 and 4). The patient is 
currently undergoing radiotherapy to the 
thoracic esophagus. 





Comment.—Stout and Lattes’? re- 
ported a case of solitary esophageal 
polyp (2.0 x 1.4 em) in the upper part 
of the esophagus of a 70-year-old man 
in which the overlying squamous epi- 


Fig 2.—Esophageal polyp. 
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epithelium at right. Notable chronic inflammatory infiltrate is seen 
in subepithelial zone (hematoxylin-eosin, x 90). 


thelium had developed an invasive 
squamous cell carcinoma that ex- 
tended into the hypopharyngeal wall. 
Marcial-Rojas and Suau’ reported a 
case of squamous cell carcinoma of the 
esophagus in a 59-year-old man who 
had three esophageal tumors. One was 
a large polypoid squamous cell carci- 
noma, the other two were more typical 
esophageal carcinomas, In his review 
of the literature, Scarpa® mentioned 
two previous reports of purely squa- 
mous cell carcinomatous polyps of the 
esophagus, neither of which provided 
photographic confirmation. 

Other case reports in the literature 
of polypoid esophageal carcinomas 
have all been of the carcinosarcoma or 
pseudosarcoma varieties. 

It would seem that squamous cell 
carcinoma of the esophagus only rare- 
ly presents as a polypoid tumor. In our 
patient, the histologic picture sug- 
gests that the originally benign 
fibrous esophageal polyp had devel- 
oped dysplastic changes in the overly- 
ing epithelium that had progressed to 
invasive squamous cell carcinoma. The 
pattern of squamous dysplasia, carci- 
noma in situ, and invasive squamous 
cell carcinoma seen in the epithelium 
overlying the polyp is consistent with 
changes seen in the squamous epithe- 
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Fig 4.—Islands of invasive squamous cell carcinoma in subepithe- 


lium elsewhere in the aerodigestive 
tract of patients with the risk factors 
of alcohol abuse, cigarette smoking, 
and, as in our patient, a previous 
history of head and neck cancer. Our 
experience has been that 18% of 
patients with head and neck cancer 
had multiple primary neoplasms, ap- 
proximately 10% of these being in the 
head and neck region. We found a 6% 
incidence of simultaneous esophageal 
carcinomas in 150 consecutive cases of 
head and neck primary neoplasms (ex- 
cluding lip and skin cancer). 

The surprisingly large number of 


. early squamous cell carcinomas of the 


esophagus that have been discovered 
during routine barium swallow exami- 
nation and esophagoscopy in patients 
who have other head and neck cancer 
point to the necessity for careful and 
thorough examination of such pa- 
tients. The early roentgenographic 
changes of esophageal carcinoma may 
be difficult to detect. Koehler et al’ 
found that air contrast examination 
of the distended esophagus demon- 
strated early tumors to the best 
advantage. This technique, plus en- 
doseopy and a high index of suspicion, 
may result in the discovery of esopha- 
geal carcinomas at a much earlier and 
perhaps more treatable stage. 


lial tissue. Overlying epithelium shows varying degrees of dyspla- 
sia and focal necrosis (hematoxylin-eosin, Xx 90). 
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ROBERT E. FECHNER, MD, COORDINATOR 





University of Virginia School of Medicine, Charlottesville 


A 61-year-old woman had a three- 


year history of periodic swelling ofthe — 


right parotid gland associated with a 
dull aching pain and xerostomia but 
no fever or facial nerve dysfunction. 
The swelling was responsive to 4 mg/ 
day of methylprednisolone. There 
were no ophthalmic or arthritic com- 
plaints. The parotid sialogram showed 
punctate  sialectasis (Fig 1). -The 
medical history. is: pertinent in that 
the patient had a right radical mastec- 
tomy with axillary node dissection 
five years before for adenocarcinoma 


A 60-year-old woman had marked 
swelling of the left, posterior side of 
her oropharynx. This had been discov- 
ered during a routine physical exami- 
nation. Further discussion indicated a 
vague history of a muffled voice and 
mild dysphagia of three months’ dura- 
tion. A previous medical examination 
several months before also noted ton- 
sillar swelling for which she received 
antibiotics, although she denied pain 
and sore throat at that time. She 
noted no weight loss or night sweats. 
At present, she has no pain, and she 
has continued to work. at her usual 
job. 

Results of the physical examination 
showed marked swelling of the left, 
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John W. Selman, MD, Charlottesville, Va 


of the right breast. She has been 
observed, with no evidence of recur- 
rence. 

Physical examination disclosed a 
diffusely enlarged left parotid gland 
without a discrete mass. There was no 
neck or axillary adenopathy. The left 
breast was normal, and the pelvic 
examination revealed no abnormali- 
ty. 

A needle aspirate of the left parotid 
gland indicated increased numbers of 
lymphocytes. We believed her re- 
sponse. to steroids, her history of 


PATHOLOGIC QUIZ CASE 2 


JohnL. Kemink, MD, Ann Arbor, Mich 


lateral, and posterior sides of the oro- 
pharyngeal wall, causing the left ton- 
sil to be touching her uvula and the left, 
posterior sides of the pharyngeal wall 
to be within 0.5 em of her right tonsil 


: (Fig 1). The mass was noted to have a 


rubbery firmness, which was ballotta- 
ble through to her left submandibular 
area by bimanual palpation. Nasopha- 
ryngeal and hypopharyngeal examina- 


_ tion were precluded by the size of the 
tumor. No bruit was noted. Her soft. 


palate, : sternocleidomastoid muscle, 
and tongue all functioned normally. No 
adenopathy was noted. Normal facial 
sweating and pupillary size and fune- 
tion were present. 

Results of laboratory evaluation, 


xerostomia,.and the results of the 
needle aspirate were all compatible 
with a localized form of Sjégren’s syn- 
drome. 

‘Suspecting a benign lymphoepithe- 
lial lesion, a superficial parotidectomy 
with facial: nerve preservation was 
performed. No masses were noted at 
the time of surgery. Microscopie find- 
ings of the pathologic specimen are 
shown in Fig 2 and 3. 

What.is your diagnosis? 


which included complete blood cell 
counts, urinalysis test results, and 
blood chemistry levels, were. unre- 
markable. A right femoral percuta- 
neous left carotid angiogram showed 
displacement -of the internal carotid 
artery anteriorly and medially past 
the midline (Fig 2 and 3). After a local 
tracheotomy, the mass was ap- 
proached through a. submandibular 
incision anticipating exposure of the 


-facial nerve and a possible mandibulo- 


tomy after extending the incision to a 
modified Blair incision. Gross and 
microscopic pathologie findings are 
shown (Fig 4 and 5). 

What is your diagnosis? 
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Metastatic 
with 


Pathologic Diagnosis: 
adenocarcinoma compatible 
breast origin. 

Within the 5x4x1.5-em specimen 
of parotid tissue, an 8-mm_ intra- 
glandular lymph node was found to 
contain a focus of metastatic adeno- 
carcinoma. On reviewing the patho- 
logic slides of the previous two years, 
the present metastatic deposit was 
compatible with the ductal carcinoma 
of the right breast. 

A mammography, a chest roentgen- 
ogram, a liver-spleen scan, serum 
alkaline phosphatase levels, serum cal- 
cium levels, and a thyroid profile were 
all negative or normal. Technetium Te 
99m bone scan showed multiple met- 
astatic deposits in the- cranium, 
thoracic spine, and right sacrum. 
Radiotherapy was reserved for symp- 
tomatic pain relief. Medical oncologic 
findings recommended antiestrogen 
therapy (10 mg of oral tamoxifen 
citrate twice a day). 

Metastatic involvement of the pa- 
rotid gland may oecur by direct con- 
tiguous spread, hematogenous spread, 
or, most commonly, by lymphatic 
spread to the intraglandular or para- 
glandular nodal system. 

Conley and Arena’ believe that the 
lymphatic system throughout the pa- 
renchyma of the parotid gland and in 
the immediate paraglandular region is 
more abundant than sometimes illus- 
trated. They reported 20 to 30 lymph 
follicles and lymph nodes contained 
within the gland. Entrance to the gland 
may be direct without involvement of 
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the paraglandular nodes, may be secon- 
darily deposited from a paraglandular 
node, or may involve the system. by 
retrograde extension from massive 
neck metastases. 

The pretragal and supratragal ar- 
eas are abundant in paraglandular 
lymphatics. and a favorite site of 
spread from the temple, scalp, or ear. 
Paraglandular nodes are also in asso- 
ciation with the lateral, posterior, 
deep, and inferior portions of the 
gland but are scarce in the anterior 
portion. Parenchymal nodes are dis- 
tributed throughout the gland. 

Regional metastases. to the parotid 
nodes are preponderantly seen with 
malignant melanoma and squamous 


cell carcinoma, together making. up 


80%. of the total. Melanoma of the 
temporal scalp is the single most fre- 
quent cause of regional parotid nodal 
metastases and usually paraglandular 
in its metastatic pattern.‘ Squamous 
cell carcinoma usually metastasizes to 
the intraglandular lymph nodes and 
has its primary site commonly in the 
mucosal lining of the oral, pharyngeal, 
and sinus cavities or in the ear. 

Storm et al* have outlined the pri- 
mary cancer zones at high risk for 
parotid lymph node metastasis as the 
skin of the ipsilateral eyelid, the fron- 
tal, temporal, and posterior parts of 
the. neck, andthe - anterior ‘ear 
regions. 

Evidence of metastatic spread re- 
duces the survival of patients with 


carcinoma, and this is especially true 


of pami gland metastasis. Conley 


and Arena’ list the five-year determi- 
nate cure rate as-14.3% for parenchy- 
mal invasion, 9.4% for intraglandular 
metastasis, and 14.3% for paraglandu- 
lar metastasis. Intraglandular metas- 
tasis is the most serious type of 
involvement. The overall cure rate is 
12.5%. 

Infraclavicular sites for primaries 
with metastasis to the parotid region 
are the lungs (primarily), the breast, 
the kidney, and the gastrointestinal 
tract 

Metastatic involvement of the pa- 
rotid may. also occur by parenchymal 
invasion from contiguous spread or by 
hematogenic route. Involvement by 
contiguous spread of a malignant 
tumor is usually caused by a sarcoma 
of adjacent structures.’ The hematog- 
enic route of the spread of the neo- 
plasms to the parotid is extremely 
rare, 





Nonproprietary Name and 
_ Trademark of Drug 


Tamoxifen citrate-Nolvader. . 
References 


1. Conley J, Arena S: Parotid gland.as'a focus 
of metastasis. Arch Surg 87:757-764; 1968. 

2. Goss CM (ed): Gray's Anatomy, ed 27. Phil- 
adelphia, Lea and Febiger, 1959, pp 784-785. 

3. Batsakis JG: Tumors of the Head and Neck, 
ed 2. Baltimore, Williams & Wilkins Co, 1979, pp 
61-63. 

4. Storm FK, Eilber FR, Sparks FC, et al: A 
prospective study of parotid metastases from 
head and neck cancer. Am J Surg 184:115-119, 
1977. 

5. Parkin JL, Stevens MH: Unusual parotid 
tumors. Laryngoscope 87:317-325, 1977. 


“Residents and fellows i iR otolaryng gology are Ine vited ta submit quiz cases for this section and to write letters to the 


ARCHIVES commenting on cases presented. Quiz cases should follow the patter 
in duplicate: Photomicrographs must be cliar and can include an outline drawing with important stri 





labeled, especiall 
transpare 





ns established and must be subin tel 





ly in the ease uf histopathology of the ear. Illustrations must: be submitted as positive: ‘olor 
s (35 mm preferred), Do-not submit color prints unless accompanied by original transparencies. 


Transparencies should be carefully packaged. in. a separate container: Please do not submit. glass-mounted 
transparencies or. r the actual glass histology slides. Material for the RESIDENT'S PAGE should be mailed to the Chief 


Editor. 


196 Arch Otolaryngol—Vol 107, March 1981 


Resident's Page 


x 





Pathologic Diagnosis: Parapharyn- 
geal schwannoma (neurilemoma, neu- 
rinoma) of vagal origin. 

At exploration, after control of the 
common carotid artery, a rubbery, 
well-encapsulated mass was encoun- 
tered resting in the carotid bifurca- 
tion, displacing the common carotid 
and its branches as shown in Fig 2 and 
3. The vagus nerve was entering the 
mass, the cervical sympathetic chain 
was posterior to the mass, and the 
hypoglossal nerve was stretched over 
its middle portion, passing posteriorly 
and superiorly to the skull base. The 
accessory nerve was posterior and 
lateral to the mass eon ease, 





parotid Pe Än extension of the 
tumor toward the skull base was 
bluntly dissected. After removal, fro- 
zen section showed a field of monoto- 
nous spindle-shaped cells consistent 
with a neurilemoma or a low-grade 
sarcoma. The wound was closed after 
placement of.a Penrose drain. Postop- 
erative follow-up examination indi- 
cated a paralyzed left vocal cord, but 
there was no complaint of hoarse- 
ness. 

Work and Hybels' and Work and 
Gates? published their experiences 
with 40 parapharyngeal tumors. They 
encountered nine neurilemomas of the 
parapharyngeal space of a total. of 
40 parapharyngeal. tumors. They 
found that approximately 50% of the 
parapharyngeal tumors were of sali- 
vary origin, 30% of neurogenic origin, 
and the remaining 20% were miscella- 
neous. Of the salivary gland tumors, 
14 were benign mixed tumors, three 
were adenoid cystic carcinomas, one 
was a mucoepidermoid carcinoma, and 
one was an adenocarcinoma. Of the 
neurogenic tumors, nine were neurile- 
- momas, two were neurofibromas, and 
two were chemodectomas. Of the 
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remaining 20%, there was one each of 
the following: angiomatous malforma- 
tion, lymphangioma, teratoma, rhab- 
domyosarcoma, desmoid, hibernoma, 
leiomyoma, and Burkitt’s lymphoma. 
Eighty percent of the tumors were 
benign, and the remaining were ma- 
lignant.\ Round and dumbbell benign 
mixed tumors of the parotid gland are 
the most common tumors of the para- 
pharyngeal space. They arise in the 
retromandibular portion of the paro- 
tid gland and through the styloman- 
dibular fascia, respectively.” 

Preoperative differential diagnosis 
relies most frequently on clues ob- 
tained from the physical examination 
and carotid angiography. Bimanual 
palpation usually allows the examiner 
to determine the location, extent, and 
consistency of the mass as well as the 
distinctness of its margins. Asculta- 
tion of a bruit would suggest a vascu- 
lar lesion, classically a chemodectoma. 
Loss of function of the glossopharyn- 
geal, vagus, spinal accessory, and 
hypoglossal nerves.or of the sympa- 
thetic cervical plexus suggests either a 
benign tumor related to that structure 
or a possible malignant neoplasm, 
with a malignant neoplasm more like- 
ly if: multiple nerve involvement is 
demonstrable. Carotid angiography 
can be of great help in the differential 
diagnosis. Heavy tumor neovasculari- 
zation with widening of the bifurca- 
tion suggests chemodectoma. Posteri- 
or and medial displacement of the 
carotid arteries is the usual occurrence 
with tumors of salivary origin, while 
schwannoma can displace the carotid 
in any direction. 

Biopsies are discouraged in these 
lesions. Since 50% of the tumors of the 
parapharyngeal space are of salivary 
gland origin and a high percentage of 
these are benign mixed tumors, tumor 
implantation is a real concern. Biop- 
sies also disrupt tissue planes and 
make subsequent surgical removal of 
the tumors more difficult and may 


predispose. to orocutaneous fistula for- 
mation. 

At the time of surgery, the 
approach should identify and protect . 
all important structures. One must be 
prepared to explore the facial nerve 
because of the frequency of parotid 
gland involvement. The carotid artery 
is identified early and exposure may 
be enhanced by excision of the sub- 
mandibular gland or by mandibuloto- 
my. The glossopharyngeal, vagus, spi- 
nal accessory, and hypoglossal nerves 
and the cervical’ sympathetic chain 
must be identified and protected if they 
are not involved with the disease. 

In this case, the mass proved to bea 
schwannoma (neurinoma). At surgery, 
the mass was well encapsulated and 
“shelled out” readily. Gross sectioning 
of the tumor showed “retrogressive” 
changes: of cystic degeneration and 
necrosis. Light microscopy findings 
showed the characteristic histologic 
pattern of Antoni types A and B 
neurilemoma tissue as well as Verocay 
bodies (Fig 4). Antoni type A tissue is 
the palisading of nuclei around:a cen- 
tral mass of. cytoplasm. (Verocay 
body). Antoni type B tissue is:a loose- 
structured stroma, with the fibers and 
cells showing no ‘distinctive pattern. 
Most commonly, areas of thrombosis, 
necrosis, cystic degeneration, and 
lipidization are seen.* 
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News and Comment 


Conference.—The Department of 
Otolaryngology at the University of 
Texas Medical Branch, Galveston, Tex 
wishes to announce a conference on 
pediatric otolaryngology to be held 
June 12-13, 1981. The visiting faculty 
will consist of Robin Cotton, MD, and 
Sylvan Stool, MD. The annual alumni 
day meeting will take place on the 
preceding afternoon (June 11). For 
further information, contact John K. 
Jones, MD, Department of Otolaryn- 
gology, MW 702, John Sealy Hospital, 
University of Texas Medical Branch, 
Galveston, TX 77550. 


Course.—There will be a postgrad- 
uate course on bronchoesophagology 
at Temple University (Chevalier Jack- 
son Clinic) on April 6-10, 1981. The 
faculty will consist of Drs Charles M. 
Norris, Gabriel F. Tucker, Jr, John A. 
Tucker, Bernard R. Marsh, and Myles 
G. Turtz. For: further information, 
write to Chevalier Jackson Clinic, 
Temple University Hospital, 3401 N 
Broad St, Philadelphia, PA 19140. 


Meeting.—The 62nd annual meeting 
of the Virginia Society of Ophthalmol- 
ogy and Otolaryngology Inc will be 
held May 6-9,:1981, at the new Cava- 
lier, Virginia. Beach, Va. For further 
information, write Donna Strawder- 
man, 4205 Dover Rd, Richmond, VA 
23221; or call (804) 353-2721. 


Announcement.—The Extension Di- 
vision of the Department of Continu- 
ing Education in Health Sciences at 
the University of California . Los 
Angeles (UCLA) and. the UCLA 
School of Medicine will conduct: the 
fifth Head and Neck Oncology course 


June 18-17, 1981, at the UCLA Center | 


for the Health Sciences. Course chair- 
man is Thomas C. Calcaterra, MD. 

For additional information, write 
Health Sciences, UCLA Extension, PO 
Box 24901, Los Angeles, CA 90024; or 
call (218) 825-8154. 


Note From the National Institute of 
Neurological and Communicative Disor- 
ders and Stroke (NINCDS).—The 
NINCDS is stepping up efforts to 
improve recognition and treatment of 
otitis media. Latest in a series of 
actions toward this end is a five-year 
grant to the University Health Center 
of Pittsburgh for an otitis media 
research center. To be headed by Dr 
Charles D. Bluestone, professor of oto- 
laryngology at the University of 
Pittsburgh, the center will conduct 
basic and clinical research into every 
aspect of middle-ear infections, the 
most common childhood illness diag- 
nosed by physicians in the United 
States. 

Studies that scientists of the center 
will undertake include comparing the 
effectiveness of different treatments 
of otitis media, such as myringotomy 
and removal of tonsils and adenoids. 

More than 50% of all children at 
some time experience middle-ear in- 
fections, and 20% of school-age ehil- 
dren show evidence of having had 
significant middle-ear disease. Left 
untreated, middle-ear infections ean 
have extremely serious sequelae and 
impact. These include hearing ‘loss, 
physical morbidity (ear drum perfora- 
tion, ossicular destruction or fixation, 
chronic tympanomastoiditis, choleste- 
atoma, labyrinthitis, and meningitis), 
language dysfunction, cognitive dys- 
function, compensatory behavior, 


CORRECTION 


aberrant social interactions, and re- 
duction in educational achievement. 

Even when diagnosed and con- 
trolled before: any of these conse- 
quences occur, otitis media costs the 
nation some $1.5 billion in yearly med- 
ical bills. The new center is expected 
to make important contributions to- 
ward settling some of the controver- 
sies surrounding. treatment of otitis 
media, ultimately. reducing its human 
and economic costs. 


Postgraduate Course.—The Depart- 
ment of Otolaryngology and the Page 
and. William Black Postgraduate 
School of Medicine of the Mount Sinai 
School of Medicine, New York, an- 
nounce a postgraduate course entitled 
“Controversies in Otolaryngology” 
under the. direction of Frank E. 
Lucente, MD, May 26-27, 1981. 

The faculty includes: Hugh F. Biller, 
MD, Stanley M. Blaugrund, MD, 
Richard J. Bonforte, MD, William 
Lawson, MD, DDS, Simon C. Parisier, 
MD, Peter H. Rubin, MD, Peter M. 
Som, MD, Alvin S. Teirstein, MD, and 
Stuart H. Young, MD. The guest fac- 
ulty includes: Richard J. Bellucci, MD; 
Charles D. Bluestone, MD, George A. 
Gates, MD, Ronald A. Hoffman, MD, 
Donald F. N. Harrison, MD, Ira A. 
Polisar, MD, and Robert J. Ruben, 
MD. 

This course is approved for continu- 
ing medical education credit and 
meets the criteria for 13.5 credit hours 
in category 1 of the Physician’s 
Recognition Award of the American 
Medical Association. 

For more information, contact Di- 
rector, the Page and William Black 
Postgraduate School of Medicine, 
Mount Sinai School of Medicine, 1 
Gustave L. Levy Pl, New York, NY 
10029; or. call (212) 650-6737. 


Word Deleted.—In the article entitled “Careinoid Tumor 
of the Larynx,” published in the December 1980 ARCHIVES 


(106:777-778), the last sentence of the first full paragraph on 
page 778 should have read as follows: “An a disclosed ~ 
no evidence of neoplasm.” 





198 


Arch Otolaryngol—Vol 107, March 1981 


News and Comment 





Sometimes 
he treatment 
feels worse than 
he symptoms. 


The world’s most painful headache relief—trepanning. Resem- 
bling a primitive carpenter's tool, this cylindrical saw was used to 
treat mental disorders and severe headaches. The physician sim- 
ply removed a section of bone from the luckless patient's un- 
anesthetized skull. It was hoped that the evil spirit inside the skull 
would then choose to escape through the freshly constructed 
opening. The only relief is that this 10,000-year-old practice was 
finally abandoned in the Nineteenth Century! (Instrument from 
the private collection of C. Keith Wilbur, M.D.) 











The best cold relief is 
the kind your patients cant feel! 


Many of today’s major antihistamine/decongestants are effective in relieving symptoms of 
colds. Unfortunately, however, they may also add some unpleasant symptoms of their own. 
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two chemical classes, as well as 
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COMM antihistaminedecongestant 
combines two antihistamines from 


two decongestants, for maximum 
relief and minimum side effects. 


long-lasting anfii. 
-activity—pheny iii 


orpheniramine 





ne HCI 10 mg for 
lecongestant 
little or no CNS 


And a unique tablet designed for easy titrating 





and hours of sustained After the outer layer 
relief. Naldecon’s ex- rapidly dissolves for 
clusive tablet design prompt effectiveness, 
permits sustained the slow-release inner 
action .relief—even in core provides addi- 
half-tablet dosage! tional hours of relief. 









= antihistaminedecongesiant 
Relief, with less chance of feeling the medication. 


NALDECON® antihistamine/decongestant 


Tablets, Syrup, Pediatric Drops 
and Pediatric Syrup 


FOR ORAL USE ONLY 


for compiete information consult Official Package Circular 
"CONTRAINDICATIONS: Patients with severe hypertension. severe cor- 


onary artery disease, patients on MAO inhibitor therapy, patients with 
narrow ange glaucoma, urinary retention, peptic ulcer and during an 


asthmatic attack, Also contraindicated in patients with hypersensi- 


tivity or idiosyncrasy to sympathomimetic amines or antihistamines. 


. WARNINGS: Syngathomimetic amines should be used judiciously 


and sparingly in patients with hypertension, diabetes mellitus, ischemic 
heart disease, increased intraocular pressure erthyroidism or 
prostatic hypertrophy. See. however, CONTRAINDICATIONS. Sympath- 
omimetics may produce central nervous system stimulation with con- 
yuisions or cardiovascular collapse with Cpe pe hypotension. 
Antihistamines may impair mental and physical abilities required 


< fOr the performance .of potentially hazardous tasks. Such ag driving 


vehicle ‘or operating machinety, and may impair mental alertness 


like action and should be used with caution in patients with in- 
creased intraocular pressure, cardiovascular disease. hypertension 
Of in patients with a history of bronchial asthma. See. however, 
CONTRAINDICATIONS. 

Do not exceed recommended dosage. 


PRECAUTIONS: Patients with diabetes. hypertension, cardiovascular 
disease and hyperreactivity to ephedrine. The antihistaminics may 
cause drowsiness and ambulatory ponents, who operate machinery or 
motor vehicles should be cautioned accordingly 


DRUG INTERACTIONS: MAO inhibitors and beta adrenergic blockers 
increase the effect of sympathomimetics. Sympathomimetics may te- 
duce the antihypertensive effects of methyldopa. mecamylamine. reser- 
pine and veratrum alkaloids. Concomitant use of antihistamines with 
alcohol. tricyclic antidepressants, barbiturates and other CNS depres- 
sants may have an addictive effect. 


given to nursing mothers due to the higher than usual risk of the 
sympathomimetic amines in infants. 

ADVERSE REACTIONS: Hyperreactive individuals may display ephed- 
‘ing-like reactions. such as tachycardia, palpitations. headache. dizzi- 
ness of nausea. Patients sensitive to antihistamines may experience 
mild sedation. Sympathomimetics have been associated with certain 
untoward reactions including restiessness, tremor, weakness, pallor, 
respiratory difficulty, dysuria, insomnia, hallucinations, convulsions. 
CNS depression, arrhythmias and cardiovascular collapse with hypo- 
tension: Possible side effects of antihistamines are drowsiness, rest: 
lessness. dizziness, weakness, dy mouth, anorexia, nausea, vomiting, 
headache. nervousness, blurring of vision, polyuria, heartburn, dysuria 
and, very farely, dermatitis 


HOW SUPPLIED: NDC 0015-5600 -- Naidecon Tablets; NDC 0015- 
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NDC 0015-5616 — Naldecon Pediatric Syrup 4 
For information on package sizes available, refer to the current price 
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eee The Contemporary Standard 


@ A Choice of Eight Space Saving Mod- 
els, from the Functional, Seven Drawer 
Cabinet to the Fully Integrated Treatment 
Center 


@ Choice of Stainless Steel or Formica 
Surface for Lasting Durability 


@ Choice of Corded or Rechargeable 
Instruments 


@ Functional Control Center for Physi- 
cian Convenience 


@ Three Full-Width Drawers 


@ Disposable Suction: Container with 
Automatic Shut-Off (Concealed Inside) 


@ Quiet Running, Heavy Duty Pumps 


@ Positionable Footswitch for Pump 
Control 


@ Pull-Out Writing Shelf 


@ Easy Glide Casters for Convenient 
Mobility 
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3365 Tree Court industrial Bivd., St. Louis, MO 63122 (314) 225-3100 
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Up to 12 hours of relief 
from nasal/sinus congestion 
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a prescription, so you can 
recommend it to your patients. 
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‘Tomorrow’ audiometer? 
Teledyne Avionics has it today. 


Teledyne Avionics’ TA-200 is the ultimate in 
sophisticated audiometers. Advanced technology 
and quality craftsmanship have been combined 
to provide you with an outstanding instrument. 


Features include: 

e microprocessor controlled A 
* two independent channels 

* eleven discrete frequencies per channel bos 

e white, narrow and speech band noise 

¢ built-in warble ; 

e built-in SISI 


For specifications on the TA-200 and iomp 
information on Teledyne Avionics’ iee 
and ERA instruments, write: 


© TELEDYNE © 
AVIONICS 


P. O. Box 6400 
Charlottesville, VA 22906 
(804) 973-3311 
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FIFTY-FOURTH ANNUAL . 
NEW YORK EYE AND EAR INFIRMARY 
CLINICAL CONFERENCE 


May 7 and 8, 1981 
Marriott’s Essex House 
New York noe 


“OTOLARYNGOLOGY 1981” 
NEOGLOTTIS SURGERY UPDATE THE CONGENITALLY DEFORMED EAR 
MENIERE’S SYNDROME: CURRENT CONCEPTS; MEDICAL AND SURGICAL MANAGEMENT 


TRACHEO ESOPHAGEAL PUNCTURE FOR VOCAL REHABILITATION CLINICAL APPLICATIONS OF 
BRAIN STEM EVOKED RESPONSES 


SPEAKERS 


STANLEY BLAUGRUND, M.D. NOEL COHEN, M.D. JEROME C: GOLDSTEIN, M.D. 
EMMETT E. CAMPBELL; M.D. FELIX DE PINIES, M.D. KENNETH F. MATTUCCI, M.D. 
PAUL CHODOSH, M.D. FRANCIS FODOR, M.D. JOSEPH OGURA, M.D. 
YOUNG BIN CHOO, M.D. HECTOR GIANCARLO, M.D. -SIMON PARISIER, M.D. 
MANUEL COHEN, Ph.D. ALAN GOLD, M.D. JULES WALTNER, M.D. 





AMA-CME Credits, Category 1: 16 

Conference fee: $200.00 (Luncheons included) Residents: $100.00 dunken included) 
Dinner—Dance, Promenade Cafe, Rockefeller Center: $50.00 per person (approx.) 

For registration and additional information, please write: 


Jane Stark, Conference Registrar 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 




















TEMPORAL BONE 
SURGICAL DISSECTION COURSES 
Offered by 
THE DEPARTMENT OF OTORHINOLARYNGOLOGY 
The University of Michigan Medical Schoo! 
Ann Arbor, Michigan 
MALCOLM D. GRAHAM, M.D.—COURSE DIRECTOR 


June 1-5, 1981 
Oct 19-23, 1981 
May 4-8, 1981 Nov 30-Dec 4, 1981 
























Intensive one week courses will emphasize the surgical and 
„anatomical approaches to the temporal bone and will be 
presented in a manner relevant for the otologic surgeon, utilizing 
lectures and videotape presentations of surgical techniques, as 
well as temporal bone: dissection. 

Both mornings and afternoons will be spent in the dissection 
laboratory, thereby giving extensive drilling experience in both 
temporal bone anatomy and surgical techniques. Lectures and 
demonstrations will be provided by members of the faculty of the 
Department of Otorhinolaryngology and Kresge Hearing Research 
Institute, thereby uniquely blending basic science and clinical 
otologic instruction. Drill handpieces and dissection instruments 
will be provided. 

The fee for these courses will be $1,000.00 for each 
physician. 50 hours Category | CME credits 


For further information, contact: 
Malcolm D. Graham, M.D. 
Department. of Otorhinolaryngology 
University of Michigan Medical Center 
Ann Arbor, MI 48109 
Ph. (313) 764-4131 or (313) 763-5115 





















THE DEPARTMENT OF OTOLARYNGOLOGY 
and 
THE PAGE AND WILLIAM BLACK 
POST-GRADUATE SCHOOL OF MEDICINE 
of the MOUNT SINAI SCHOOL OF MEDICINE (CUNY) 


Announce a Postgraduate Course 
CONTROVERSIES IN OTOLARYNGOLOGY 
Under the Direction of 
FRANK E. LUCENTE, M.D. 
Mount Sinai School of Medicine Faculty: HUGH F. BILLER, 
M.D., STANLEY M. BLAUGRUND, M.D., RICHARD J. BONFORTE, M.D., 
WILLIAM LAWSON, M.-D., D.D.S., SIMON C. PARISIER, M.D., PETER H. 
RUBIN, M.D., PETER M: SOM, M.D., ALVIN $. TEIRSTEIN, M.D., STUART 
H. YOUNG, M.D. Guest Faculty: RICHARD J. BELLUCCI, M.D., 
CHARLES D. BLUESTONE, M.D., GEORGE A. GATES, M.D., RONALD A. 
HOFFMAN, M.D., DONALD F.N. HARRISON, M.D., IRA A. POLISAR, M.D., 
ROBERT J. RUBEN, M.D. 
MAY. 26, 27, 1981 
Tuesday and Wednesday, 8:30 AM to 5:00 PM 
(2 Sessions) 
This course will focus on. areas of controversy in the management of 
patients with otolaryngologic diseases. Topics to be considered include: 
flexible and rigid endoscopy, middle ear effusions, complications of 
tonsillectomy and adenoidectomy, midfacial fractures, airway manage- 
ment, cholesteatoma, epistaxis, maxillo-ethmoid sinusitis and head and 
neck. infections. Format.will include lectures, panel discussions, problem 
case presentation and. question-and-answer periods. 
FEE: $225 including lunch, House Staff: $125 including lunch 
This course will be given at the Mount Sinai Medical Center, New York, 
New York 


APPLY TO: Director, The Page and William Black Post-Graduate School of 
Medicine, Mount Sinai School of Medicine, One Gustave L. Levy Place, 
New York, New York 10029. Tel: (212) 650-6737. 













in conjunction with Seafair—Seattle's summer festival, 
the University of Washington, Department of Otolaryn- 
gology—Head and Neck Surgery, and the Continuing 
Medical Department offer a symposium entitled 


- “GREAT DEBATES 
IN OTOLARYNGOLOGY 1981” 


August 6, 7, 8, 1981 


Guest Faculty: 

Robin Cotton, M.D.; Richard Goode, M.D.; 
Brian McCabe, M.D.; Eugene Myers, M.D.; 
Harold Schuknecht, M.D.; Harvey Tucker, M.D.; 
and Paul Ward, M.D. 


plus Faculty from University of Washington 


Program 
Director: 
Charles W. Cummings, M.D. 
Professor & Chairman, Otolaryngology 
University of Washington School of Medicine 


A panel format will highlight contemporary solutions to 
difficult diagnostic and management problems. 


For further information. contact: 
Continuing Medical Education 


University of Washington 
Seattle, WA 98195 
(206) 543-1050 


OTOLARYNGOLOGIST 
to join 30 physician, well estab- 
lished, incorporated, multi-spe- 
cialty group in attractive central 
New York area. 250,000 popula- 
tion draw with real demand for 
exceptional physician skilled in 
microsurgical techniques as well 
as able to manage head and neck 
neoplasms. 
Reply to: 
A. Jack Mahoney 
Administrator 
430 Court Street 
Utica, New York 13502 
Tel: 315-797-0500. 






















RIEF SUMMARY 
CATIONS AND USAGE: Fo 


SONTRAINDICATIONS 


WARNING: 


Each tablet contains phe 
chiorpheniramine maleate, | 


When you prescribe an | 
U.R.I., that’s a signal fo pr 
SOSAGE_ AND ADMINISTRATION relief as well. Just one Singlet tablet every eight hours 


promotes sinus drainage, and relieves congestion, rhinitis 
q r 


An antibiotic for the infection, Singlet for the relief of 
associat ptoms. 


+ 


Artist's rendition of inflamed 
and infected nasopharynx 
as viewed through a 
nasopharyngeal mirror. 





.“Houston, Tranquility Base 
here. The Eagle has landed.” 
— Neil A. Armstrong 








































When America landed on the moon... On July 
20, 1969, Astronauts Neil A. Armstrong and Edwin “Buzz” Aldrin, Jr. 
fulfilled a dream man has had for centuries. Indeed, the Eagle had 
landed. 

Captivated, a world-wide audience watched in awe as Astronaut 
Armstrong stepped onto the moon and into history with the state- 
sx ment “That's one small step for a man, one giant leap for mankind.” 
Minutes later Armstrong and Aldrin planted the American flag on the 
moon's surface, set up equipment for future experiments, recorded 
each other's historic steps on film, and scooped up 21 kg (46 Ibs) of 
rock and soil samples. 

The men of NASA had realized an age-old dream by conquer- 
ing another space frontier. 


Actifed was there! Since the first manned Apollo flight in 
1968, Actifed has been the decongestant/antihistamine of choice for 
NASAs astronauts. 

In fact, during five Apollo missions, astronauts took Actifed for 
symptomatic relief of colds* and nasal congestion.! 

. Because of its successful record in space, Actifed is scheduled 
to be aboard the upcoming Space Shuttle. The 1980s mark the be- 
ginning of a new era in aerospace research ... and Actifed will be 
there! 


"This product has been evaluated as “lacking substantial evidence of effectiveness as a fixed com- 
bination” for this indication, Please see prescribing information. i 

+This product has beer evaluated as “probably” effective for this indication. Please see prescribing 
information. 90° 


1. Astronaut Neil A. Armstrong taking his historic first steps on the moon 2, Apollo 
7 — the first manned Apollo space mission 3. Skylab — the first American home 
269 miles above earth 4. Blastoff — Cape Canaveral, Florida 


For symptomatic relief of winter cold symptoms” 
(and year-round allergic rhinitis) T 


ACTIFED 


Tablets/Syrup 


Each scored tablet contains ACTIDIL® (triprolidine HCH 2.5 mg, SUDAFED® 
(pseudoephedrine HCI} 60 mg. Each 5 ce teaspoonful of syrup contains ACTIDIL® 1.25 mg , 
and SUDAFED® 30 mg. j 





Burroughs Wellcome Co. See brief summary of prescribing information on next page. 


Research Triangle Park 
North Carolina 27709 
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Wellcome 








ACTIFED 


Tablets/Syrup 


Each scored tablet contains ACTIDIL® (triprolidine HCl) 2.5 mg, SUDAFED® 





(pseudoephedrine HCI) 60 mg. Each 5 cc teaspoonful of syrup contains ACTIDIL® 
1.25 mg and SUDAFED® 30 mg. 


Part of the NASA Space Medicine Kit since 1968. 
And scheduled aboard the upcoming Space Shuttle Orbiter. 


ACTIFED® Tablets and Syrup 


INDICATIONS: Based on a review of this drug by the Nationa! Academy of Sciences — National Research 
Couneid and/or other information, FDA has classified the indications as follows: 

“Probably” effective: For the symptomatic treatment of seasonal and perennial allergic rhinitis and 
vasomotor rhinitis 

“*“Lacking substantial evidence of effectiveness as a fixed combination”: For the prophylaxis and treat- 
ment of the symptoms aasaciated with the common cold 

| Final classification of the tess than effective indications réguires further investigation. 


Neen sid ia 











CONTRAINDICATIONS: Contraindicated in newborn or prematire infants; in nursing mothers; for the treatment 
of lower respiratory symptoms including asthma, in patients hypersensitive to: 1) tnprofidine hydrochloride and 
other antihistamines of similar chemical. structure: and/or 2) sympathomimetic amines including 
pseudoephedrine: in patients on moncamiae oxidase inhibitor therapy (see Drug Interactions Section) 


WARNINGS: Use with considerable caution in patients with- increased intraocular pressure (narrow angle 
glaucoma), stenasing peptic ulcer pyloroduedenal obstruction.. symptomatic prostatic hypertrophy, bladder 
seck obstruction, hypertension, diabetes mellitus, ischemic heatt disease, hyperthyroidism 


Sympathemimetics may produce central nervous stimulation with convulsion or cardiovascular collapse with 
accompanying hypotension 




























Use in Children; As in adults, the combination of an antihistamine and sympathomimetic amine can. elicit 
either mid stimulation or mild sedation in children. In the young child, mild stimulation is the response most 
frequently seen. in infants and children, especially, antihistamine in overdosage may cause hallucination, 
convulsion or death. Large doses of pseudoephedrine are known to cause asthenia, lightheadedness, nausea 
and/or vomiting. 


Use in Pregnancy: Experience with this drug is inadequate to determine whether there exists a potential for 
harm to the developing fetus. 


Use with CNS Depressants: Tripsolidine has additive effects with alcohol and other CNS depressants (hypnot- 
ics, sedatives, tranquilizers, etc.) 


Use in Activities Requiring Mental Alertness: Patients should be warned about engaging in activities 
requiring mental alertness: as driving a car or operating appliances, machinery, etc. 


Use in the Elderly {Approximately 60 years or older): Antihistamines are more likely to cause dizziness, 
sedation and hypotension in elderly patients, Overdosages of sympathomimetics in this age group may cause 
hallucinations, convulsions, CNS depression, and death. 


PRECAUTIONS: Use with caution in patients with: history of bronchial asthma, increased intraocular pressure, 
hyperthyroidism, cardiovascular disease, hypertension 


DRUG INTERACTIONS: MAQ inhibitors prolong and intensify the anticholinergic (drying) effects of antihis- 
famines and overall effects of sympathomimetics. Sympathomimetics may reduce the antihypertension effects 
of methyldopa, decamylamine, reserpine, and veratrum alkaloids. 


ADVERSE REACTIONS: The most frequent adverse reactions are underlined: 

1. General: Urticaria. drug rash, anaphylactic shock, photosensitivity, excessive perspiration, chills, dryness of 
mouth, nose and throat. 

2. Cardiovascular System: Hypotension, headache, palpitations, tachycardia, extrasystoles, 

3. Haematologic System: Hemolytic anemia, thrombocytopenia, agranulocytosis. 

4. Nervous System: Sedation, sleepiness, dizziness, disturbed coordination. fatigue, confusion, restlessness, 
excitation, nervousness, tremor, irritability, insomnia, euphoria, paresthesias, blurred vision, diplopia, vertigo, 
tinnitus, acute fabyrinthitis, hysteria, neuritis. convulsions. CNS depression, hallucination. 

5. GL. System: Epigastric distress. anorexia. nausea, vomiting, diarrhea, constipation. 

6. 6U. System: Urinary frequency, difficult: urination, urinary retention, early menses. 

7.. Respiratory System: Thickening of bronchial secretions. tightness of chest and wheezing, nasal stuffiness. 


OVERDOSAGE: Overdosage reactions may vary from central nervous system depression to stimulation. Stimula- 
tion is particularly likely in children, Atropine-tika sigas and symptoms: dry mouth; fixed, dilated 
pupils; flushing; and gastrointestinal symptoms may also occur. 


if vomiting has not occurred spontaneously the patient should be induced to vomit. Precau- 
tions against aspiration must be taken, especially in infants and children. If vomiting is 
unsuccessful gastric lavage is indicated within 3 hours after ingestion and even later if 
large amounts. of milk of cream. were given beforehand. isotonic and 42 isotonic saline is 
the lavage solution of choice. 


Saline cathartics, as milk of magnesia. draw water by osmosis into the bowel and therefore, 
are valuable for their action in rapid dilution of bowel content. Stimulants should not be used. 
Vasopressars. may be used to treat hypotension. 


DOSAGE AND ADMINISTRATION: Dosage should be individualized according to the needs and the 
response of the patient. 



































Usual Dose: 
mpe 
Syrup 
Tablets teaspoontuls (5 cc} | 
Adults and children.12 years-and alder I i | 
Children 6 to 12 years i 3-4 3-4 | 
Children 4 to 6 years ~ | eine ue 
| Children 2 to 4 years — | day day 
Children -$ months fe 2-years ~ q L 
HOW SUPPLIED. 
Actifed® Tablets — Bottles of 100. and 1000; unit dose pack'of 100. 
Actifed® Syrup — Bottles of 1 pint-and | gallon. 
Unit of Use: 
Tablets — Bottles of 30 and 100 with child-resistant cap 
Syrup — 4 oz. bottle with child-resistant cap. 
Burroughs Wellcome Co. 


aval Research Triangle Park 
Welicome! North Carolina 27709 







“STATE OF THE SCIENCE IN EEG (1981)” 








: SIXTEENTH ANNUAL COURSE IN 
CLINICAL ELECTROENCEPHALOGRAPHY 


: Presented by the Continuing Education Committee 
of the American Electroencephalographic Society 


< The Aavonany recognized, comprehensive Clinical EEG Course of the American EEG Society enters its 
sixteenth year and will be given on June 8-10, 1981, at the McCormick Inn in. Chicago, Illinois in association 
with the 1981 meeting of the American EEG Society. The curriculum, faculty and emphasis of the Course are 
=| designed to present a state-of- the-art review of electrodiagnostic techniques as now relevant in adult, pediatric 
— neonatal. neurology, otoneurology, and neuro-ophthalmology. Emphasis will be placed on clinical evoked 
potential (visual, somatosensory, auditory) interpretation, clinical EEG interpretation at the extremes of age, 
and polysomnography, as well as a thorough review of the current practice of clinical EEG in areas, such as the 
a ation of epilepsies and encephalopathies, where its value is well established. The Course will be of value 





















both to those registrants training i in EEG or neurology as well as to those trained in EEG, given the recent rapid 
evolution of the field and its expansion with newer techniques. Record review (of registrants’ own EEG and EP 
recordings) with individual faculty members, luncheon each day with faculty, 25 CME category | credits for the 
se, and an exceptionally comprehensive bound folder-textbook containing summaries of the 
r phies, background material and illustrations will all be included in the registration fee for the 




















The Course faculty: 


Warren T. Blume, M.D., London, Ontario, Canada 
Richard P. Brenner, M.D., Albuquerque, New. Mexico 
Gastone G. Celesia, M.D., Madison, Wisconsin 
Keith H. Chiappa, M.D., Boston, Massachusetts 
Joan B. Cracco, M.D., Brooklyn, New York 
John E. Desmedt, M.D., Brussels, Belgium 
_ Robert J. Ellingson, Ph.D., M.D., Omaha, Nebraska 
< Jerome Engel, Jr., M.D., Ph.D., Los Angeles, California 
~ Andrew J. Gabor, M.D., Ph.D., Davis, California 
: Christian Guilleminault, M.D., Palo Alto, California 
Joan Hanley, R., EEG T., San Diego, California 
-Richard N. Harner, M.D., Philadelphia, Pennsylvania 
Peter Kellaway, A.M., Ph.D., Houston, Texas 
‘Donald W. Klass, M.D., Rochester, Minnesota 
Morton D. Low,.M.D., Ph.D., Vancouver, B.C., Canada 
Hans Lueders, M.D., Ph.D., Cleveland, Ohio 
Omkar N. Markand, M.D., Indianapolis, Indiana 
Timothy A. Pediey, M.D., New York, New York 
Terence W. Picton, M.D., Ph.D., Ottawa, Ontario, Canada 
M. John Rowe, M.D., Long Beach, California See 
Frank W. Sharbrough, M.D., Rochester, Minnesota = = 7 
Arnold Starr, M.D., Irvine, California . E 
James J. Stockard, M.D., Ph.D., San Diego, California 
Barry R. Tharp, M.D., Palo Alto, California 























































-` For information contact James J. Stockard, M.D., Course Chairman, Department of Neurosciences, University 
of California Medical Center, La Jolla, California 92093. 
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ENT-2511 

NASOPHARYNGO- 
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à -The Machida light guide jack The Machida ENT-25II makes it 

Z has been designed to couple possible to examine the entire 7 

? with the light sources of other upper airway, including the Fossa 

g manufacturers. This compati- of Rosenmueller and the orifices 
bility is a cost-savings feature, of the sphenoid sinus. Now you 
if you already have access toa can explore the oral- and naso- 
reliable source of illumination. pharynx to a depth of 25cm. 


Machida America, inc. 
65 Oak Street. Norwood, N.J. 07648 
201-767-7350 





LEXIBLE 
LARYNGOSCOPE 


F 220 | (130 UP/90 DOWN) 


Consider these major advances in the 
‘new MACHIDA ENT-25II- and what they can 
do for you. 


` The small 4 mm diameter insertion tube 
ates entry and easy guiding, while 
imizing discomfort for the patient. That 
advantage with the cleft palate or 

h disorder patient, often a child. The 

of the naso-pharynx you will be 

ining is the velo-pharyngeal port, 


patient. The ENT-25II has 
culty entering this area, 


- Two-way deflection of 130° up/90° down 
can be achieved in a very small bending 


MAIL 
THIS 


radius. This enhances your ability to ex- 
plore areas where no previous instrument 
could work. The. increased deflection 
facilitates the guiding capability and 
decreases the time wasted seeking proper 
positioning. 

A 70° field of vision provides distortion- 
free viewing over a wide area. The remark- 
able clarity and resolution: of Machida's 
unique fiberoptic image bundle and lens 
system assures reliable diagnoses and ex- 
cellent endoscopic photography. 


Because the control unit weighs only 6 
ounces flexible endoscopy is now an effort- 
less, as well as rewarding, experience. 


The Flexible Endoscope People 





MACHIDA AMERICA, INC. 


65 OAK STREET « NORWOOD. NaJ. 07648 Ta 


201-767-7350 


O Please have my Machida representative call to arrange for a demonstration, 
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TODAY CITY _ a STATE... ZIP 
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Aesthetic and Reconstructive Surgery 
of the Head and Neck Workshop 

Two otolaryngologists to establish x 
ENT service with established pre- April 1-4, 1981 
paid multispecialty group (HMO) 
in one of America’s leading metro- 
politan areas. Twenty four year 
history of growth, serving over 


150,000. Associate with medical in conjunction with ths Aineiican Academy of Facial Plastic 
staff of 130. Offering competitive and Reconstructive Surgery, the Department of Otorhinolaryngo- 
3 pe logy at the University of Michigan will present a comprehensive 
earnings. Excellent facilities and practicum in aesthetic and reconstructive surgery of the head 
comprehensive fringe benefits. no Beek The marning wil coma of didactic sessions eine 
: tga cA elas with the principles of aesthetic and reconstructive surgery. In the 
Curriculum vitae invited: afternoon, each participant will perform various surgical proce- 
dures including rhinoplasties, rhytidectomies, and blepharoplas- 
ties on fresh cadaver specimens in the laboratory. Intermaxillary 
Paul J. Brat, M.D. fixation ai open reduction repair of facial fractures will be 
performed. In addition, an optional microsurgical workshop will 
Group Health Plan, Inc. be offered in which the techniques of microvascular anastomosis 
2500 Como Avenue and microneural repair will be discussed in detail and practiced 
i on animals. A newly renovated temporal bone laboratory will be 
St. Paul, Minnesota 55108 utilized for this particular portion of the course. The fee for this 
course is $500.00 for physicians. in practice, $300.00 for 
i residents, and $50.00 for the optional workshop. For further 
Equal opportunity employer. information, contact Shan R. Baker, M.D., Conference Director, 
Dept. of Otorhinolaryngology, Univ. of Michigan Hospital, Ann 

Arbor, MI 48109. 


Department of Otorhinolaryngology 
-The University of Michigan 
Ann Arbor, Michigan 





is available 


Please send me additional information. | University Microfilms International 


Name 

institution. 300 North Zeeb Road 18 Bedford Row 
Dept. P.R. Dept. P.R. 

Street Ann Arbor, MI 48106 London, WC1R 4EJ 

City U.S.A. England 

State i 























Audiotone. Because 
people look up to him. 





Grandfathers have a way of bringing out the best in a boy. This 
grandfather is no exception. 
Even with a hearing loss he’s appreciated and looked up to. 
His family can depend on him because he can depend on his 
Audiotone hearing aid. 
Dependability. It's the most important reason 
why Audiotone dealers are the people more AS AUDIOTONE, 


people are hearing from. A DIVISION OF LEAR SIEGLER, INC. 
P.O. BOX 2905 - PHOENIX, ARIZONA 85062 


TELEPHONE: (800) 528-4068 - (800) 528-5424 
{602} 254-5886 












ANNOUNCING THE 4TH ANNUAL 
DR. MAURICE H. COTTLE HONOR AWARD 





The American Rhinologic Society announces the Fourth 
Annual Dr. Maurice H. Cottle Honor Award for original 
clinical and laboratory research in Rhinology. This 
prize is not limited to one recipient but will be given to 
an individual or group of persons for meritorious 
accomplishment in rhinologic research. The award 
includes a $500 cash prize from the American 
Rhinologic Society. 





Both an abstract (100-2000 Words) and the completed 
paper with illustrations and references in triplicate 
should be sent to Dr. Pat A. Barelli, Secretary, 
American Rhinologic Society, Penn Park Medical 
Center, 2929 Baltimore, Suite 105, Kansas City, 
Missouri 64108, on or before April 1, 1981. Manu- 
scripts should not contain any indication of the 
author's identity or affiliation. All of this information 
should be included in a covering letter. 


JOINT CENTER FOR OTOLARYNGOLOGY 


Beth Israel Hospital—Brigham and Women’s Hospital 
Harvard Medical School 


announces 


THE LARYNX—A SYMPOSIUM 


June 1-3, 1981 
Hyatt Regency, Cambridge, MA 
Course Director: Marvin P. Fried, M.D. 


This course is designed to update concepts. and management. in the 
broad range of laryngeal disorders from the. most recent in basic 
physiology to the latest in treatment. Instruction. will be via formal 
presentation, open question forums and detailed case analysis. 


FACULTY 


Bernard Berman Trevor: MeGil 
Hugh: Biller Samuel Meller 
Beverly Blazer Daniel Miller 
Gilbert Brodsky Eugene Myers 
Blake Cady William Montgomery 
Thomas Ervin Ben. Pilch 
Richard Fabian Kenneth Rothman 
Peter Feudo Harold Schuknecht 
Marvin: Fried Marshal! Strome 

i Max Goodman Harvey Tucker 
Gerald Healy H. Richard Tyler 
James Kelly CC Wang 
Frederick Mandell. Alfred Weber 

Louis Weinstein 


Fee: $270; Residents, $150 
For more information, contact: 
Harvard Medical School, Dept, Continuing Education, 
; Boston, MA 02115 (617)732-1525 





TAVIST® (clemastine fumarate} Tablets 2.68 mg 





TAVIST-1™ (clamastine fumarate) Tablets 1.34 mg 


Brief summary of prescribing information. 
INDICATIONS: TAVIST-1 Tablets 1.34 mg are indicated 
for the relef of symptoms associated with allergic 
rhinitis such as sneezing, rhinorrhea, pruritus, and 
lacrimation 

TAVIST Tablets 2.68 mg are indicated for the relief of 
symptoms associated with allergic rhinitis such as 
sneezing, rhinorrhea, pruritus, and lacrimation. TAVIST 
Tabléts 2.68 mg are also indicated for the relief of mild, 
uncomplicated allergic skin manifestations of urticaria 
and angioedema. 

it should be noted that TAVIST (clemastine fumarate} 
is indicated for the dermatologic indications at the 2.68 
mg dosage level only 

CONTRAINDICATIONS: Nursing mothers, lower res- 
piratory tract symptoms including asthma: hyper- 
sensitivity to clemastine fumarate or other-antihista- 
mines of similar chemical structure, monamine oxidase 
inhibitor therapy (prolonged and intensified antie 
cholinergic effect of the-antihistamine may-result). 
WARNINGS: Antihistamines should. be used: with 
considerable caution in patients with: narrow angie 
glaucoma, stenosing peptic ulcer, pyloroduadenal 
obstruction, symptomatic prostatic hypertrophy, and 
bladder-neck obstruciion. 

Usein Children: Not recommended tor children under 
the age of 12. : 

Use in Pregnancy: Experience with this drugi in preg- 
nant women is inadequate to determine whether there 
exists a- potential for harm to the developing fetus. 
Use. with CNS Depressants. Clemastine fumarate has 
additive effects with aicohol and other CNS depressants 
(hypnotics, sedatives, tranquilizers, etc.) 

Use in Activities Requiring Mentai Alertness: Patients 
should be warned about engaging in activities requiring 
mental. alertness such. as driving a car or operating 
appliances, machinery, etc, 

Use in the Elderly (approximately 60 years or older): 
Antihistamines are more likely to cause dizziness, 
sedation. and hypotension in elderly patients.: 
PRECAUTIONS: Use with caution in patients. with: 
history of bronchial asthma, increased intraocular 
pressure, hyperthyroidism, cardiovascular. disease, 
and hypertension: 

ADVERSE REACTIONS: Transient drowsiness occurs 
relatively frequently and may require discontinuation 
of therapy in some instances. 

Antihistaminic Compounds: The following reactions 
have occurred with one or more antihistamines and 
should be kept in. mind when. prescribing drugs be- 
longing to this class. The most frequent adverse 
reactions are underlined. General: Urticaria; drug 
rash, anaphylactic. shock, photosensitivity, excessive 
perspiration, chills, dryness of mouth, nose, and throat. 
Cardiovascular System: Hypotension, headache; pat- 
pitations, tachycardia, extrasystoles. Hematologic 
System: Hemolytic anemia, sem pecy opener 


ulocytasis.. Nervous System: Sedation, slesi 
dizziness. disturbed. coorgin: ee en es CON con 


restlessness, excitation, nervousness, tremor, itrita- 
bility, insomnia, euphoria, paresthesias, blurred vision, 
diplopia, vertigo, tinnitus, acute labyrinthitis, hysteria, 
neuritis, convulsions. G/ System: Epigastric ‘distress. 
anorexia, nausea, vomiting, diarrhea, constipation. 


„GU System: Urinary. frequency, difficult urination, 


urinary retention, early menses. ‘Respiratory System: 
Thickening of bronchial secretions, tightness of: chest 
and wheezing, nasal stuffiness. 

OVERDOSAGE: Reactions may vary from central 
nervous system depression to stimulation, Stimulation 
is particularly likely in children, Atropine-like signs 
and symptoms: dry mouth; fixed dilated pupils; flushing: 
and gastrointestinal symptoms may also occur. if 
vomiting Has not occurred spontaneously the con- 
scious patient should be induced'to vomit by- having 
him drink a glass of water or milk after which he should 
be made to. gag. Precautions against aspiration must 
betaken, especially in infants and children. H vomiting 
is unsuccessful gastric lavage is indicated. within 3 
hours after ingestion and even jater if large amounts 
of milk-or cream were given beforehand. isotonic and 
1/2 isotonic ‘saline isthe lavage solution of choice. 
Saline cathartics, such as milk of magnesia, by osmosis 
draw water into the bowel and therefore, are valuable 
tor their action: in rapid: dilution of bowel content. 


Stimulants should not be used: Vasopressors may be 
-used to treat hypotension. 


DOSAGE AND ADMINISTRATION: DOSAGE SHOULD 
BE INDIVIDUALIZED ACCORDING TO THE NEEDS 
AND RESPONSE OF THE PATIENT, 

TAVIST-1 Tabiets 1.34 mg: The recommended starting 
dose. is one tablet twice daily. Dosage. may be in- 
creased as required, but not to exceed six tablets daily. 
TAVIST Tablets 2.68 mg: The maximum recommended 
dosage is one tablet three times daily. Many patients 
respond favorably to a single dose which may be re- 
peated as required, but not to exceed three tablets 
daily. 

HOW SUPPLIED: TAVIST-1 Tabiets: 1.34 mg ciemas- 
tine fumarate. White, oval, compressed tablet, em- 
bossed “43” over “80” cn one side, “TAVIST” on the 
other. Packages of 100. 

TAVIST Tablets: 2.68 mg clemastine fumarate, White, 
round compressed tablet, embossed "43" over “70" 
and scored on one side, “TAVIST” on the other. 
Packages of 100. 

(For complete details, please consult full ease 
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Division of Sandoz, Inc 
LINCOLN, NEBRASKA 68501 






















between the allergen and your patients hypersensitive responses... 


Dorey 


LABORATORIES 


_. Division of Sandoz, inc. 
LINCOLN. NEBRASKA 68501- 





When you talkec 
we listened. — 


Ce "W723 Grovon-Stadier Middle Eor Analyzer 


Then we did something about it. - 


We designed a single automated middle ear 
test system that eliminates complex multi- 
instrument calibrations. That means fewer 
operating errors and invalid tests. 


The Grason-Stadler GSI 1723 Middle Ear 
Analyzer. A complete automated test system 
that performs a full battery of diagnostic tests 
with reliable accuracy. 


e Tympanometry 

e Ipsilateral and contralateral 
acoustic reflex testing 

è Eustachian tube function testing 


In total testing capability, the 1723 has no 
equal. It combines unsurpassed functional 
capabilities with fast and simple operation. 


The 1723. State of the art in middle ear diag- 
nostics. And it’s backed by Grason-Stadler’s 
reputation for quality, reliability and service. 
From the most advanced diagnostic systems 
to the simplest screening instruments. Grason- 
Stadler. We listen . . . and we do something 
about it. 


For further information: 
P.O. Box 5 
537 Great Road 
Littleton, MA 01460 
(617) 486-3514 


Grason-Stadler 





JEFFERSON MEDICAL COLLEGE 
DEPARTMENT OF OTOLARYNGOLOGY 
ANNOUNCES 


THE THIRD ANNUAL LOUIS H. CLERF LECTURESHIP 
MAY 1, 1981 


GUEST LECTURER: JO ONO, M. D. 


- The Lectureship will be preceded by a whole day seminar on selected contemporary topics in 
Otolaryngology. The speakers will be: 


William Baltzell, M.D. 
_.... Martin Brennan, M.D. 
- Edward Carden, M.D. 
-< Vincent Caruso, M.D. 


- Leopoldo Delucca, M.D. Daniel Rabuzzi, M.D. 
Emilio Roncace, M.D. 


Stanley Farb, M.D. 


Fred Harbert, M.D. 

Herbert Kean, M.D. 
Lindsay Pratt, M.D. 
F. Johnson Putney, M.D. James Sumerson, M.D. 


Philip Rosenfeld, M.D. 
Myron Shapiro, M.D. 
James Spencer, M.D. 


Gary Thomas, M.D. 
Harvey Tucker, M.D. 


For more details, Contact: 


Department of Otolaryngology 
Jefferson Medical College 
1025 Walnut Street, Suite 418 
Philadelphia, Pa. 19107 
Telephone 215-928-6784 


AUDITORY EVOKED POTENTIALS 


_ A workshop in the practical 
Clinical applications of 
— Electrocochleography 
and Brainstem Audiometry 


Sponsored by The Methodist Hospital and the Institutes of 
Otorhinolaryngology and Communicative Disorders, and 
Neurology, The Neurosensory Center of Houston. 


-May 30- June 1, 1981 


Th three- dai course is designed to familiarize the physician 
and audiologist with clinical applications of the” “early” auditory 
evoked potentials: Background information on the “middle” and 
“late” potentials and on cochlear potentials is also included. The 
course relies heavily on tutorials and workshops to familiarize the 
participant with instrument operation, response measurement 
and interpretation of test results. 

A course syllabus will be distributed to each participant prior 
to enrollment. 

Course Instructors: Alfred C. Coats, M.D. 
James F. Jerger, Ph.D. 
and Staff 


‘Tuition: $325.00 Enrollment limited 


| Addresé inquiries to Alfred C. Coats, M.D., Cochlear Function 


: < Laboratory, The Neurosensory Center of Houston, 6565 Fannin, 
| Houston, Texas 77030 (713) 790-5925. 








ONE SYSTEM FOR PHYSIOLOGIC DATA 
COLLECTION AND FULL SERVICE 
OFFICE NEEDS 


THE SYSTEM BL101 CAN ieira 
© Evoked response testing 

and storage 
© ENG storage and sige: 
© Acoustic reflex storage and analysis 
© Medical accounting 
© Data base management 
© Word processing 


cosT EFFECTIVE. 
UNEQUALED FLEXIBILITY 


The BL101 is a multipurpose Z-80 based 
microcomputer. It utilizes the standard S-100 bus, 
64 K of memory and dual floppy disc storage of 
programs and data. 


Bioelogic Ltd. specializes in the custom 
development of biomedical application software 
and hardware. 





IE bio-logic Itd 


To discuss your 
needs please 
phone or write: 


636 Church Street « Suite 519 
Evanston, IL 60201 
(312) 480-1555 














SILVERSTEIN 


WRIST REST ` 


FOR MICRO AND PLASTIC SURGERY 

















The Silverstein wrist rest has been designed to provide a 
supporting base for the forearm and wrist of the surgeon 
utilizing the techniques of micro and plastic surgery. 
Adapted by Herbert Silverstein, M.D., the wrist rest is the 
sensible alternative to leaning on the patient and/or the 
table during the surgical procedure. 


The “U” shaped bar is completely adjustable to allow the 
head to be angled while maintaining the horizontal 
position of the support bar. 





For complete data, please call or write. 


ORL D RL S t (3-226 WEST PENN STREET, 
A ys ems < NORRISTOWN, PA. 19403 (215) 272-3080 - 
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CLINICAL NEW. 
=m OTOLARYNGOLOGY 
By Vijay S. Dayal, M.B., M.Sc., F.R.C.S.(C) 


Complete. Concise. Current. This new book presents a com- 
monsense, practical approach to a better understanding of 
history-taking, physical. examination, differential diagnosis 
and patient management. Straightforward line drawings, used 
and found effective by. the author in teaching, illustrate 
clinically- relevant. anatomy, differential diagnosis. Clearly 
organized by specific otolaryngological regions, it covers: ap- 
plied anatomy and physiology, detailed descriptions of history- 
taking, physical examination and investigations (laboratory 
tests, x-rays, computed tomography), presenting symptoms of 
disease, then differential diagnosis. Especially helpful as a 
»* study guide and a quick review and reference. 304 Pages. 80 H- 
lustrations, Including 27 Halftones and 53 Line Drawings. 1981. 
65-06430. In Prep. 


} HEARING 

mam LOSS, 2nd Edition 

By Joseph Sataloff, M.D., D.Sc.(Med); 
Robert Thayer Sataloff, M.D.; 


and Lawrence A. Vassallo, M.S. 


The second edition of this practical. and comprehensive 
volume continues to be a definitive guide to a challenging 
medical problem. It includes the current and significant ad- 
vances in otology and audiology and, in a straightforward, 
logical manner provides the principles and procedures for 
evaluating and treating hearing disorders. “'.. of great value to 
everyone interested in the problem of hearing loss." Journal of 
Speech and. Hearing Disorders. 425 Pages. 148 Figures. 12 
Tables. 65-05721. 2/e, 1980. $30.00 
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‘A-uperb texts. 
-speak volumes ~ 
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Ear Diseases, Deafness 


= and Dizziness 


By Victor Goodhill, M.D., F.A.C.S. 
14 Contributors 


Forty-four chapters, each one an important guide in itself, offer 
coverage of a wide range of ear disorders with emphasis on the 
medical, pediatric and neurologic aspects of otology. Carefully 
chosen illustrations and line drawings (828 in all) add clarifica- 
tion and place stress on differential diagnosis. “Has no equal 
in the field . . it is destined to become a classic.” Journal of 
Laryngology and Otology. 781 Pages. 828 Illustrations. 1979. 
14-09812. $65.00 


The Voice and lts 


= Disorders, 4th Edition 
By Margaret C. L. Greene, F.C.S.T. 


One of the world’s leading. authorities on voice and speech 
therapy reports on the current status of her field: information 
on surgical advances, electronic hardware, new knowledge of 
the voice function, technological strides, scientific assess- 
ment and diagnosis of vocal dysfunctions, and case studies 
which provide clarifying insights. “... one of the best introduc- 
tory textbooks on the physiology and pathology of the voice.” 
New England Journai of Medicine. 446 Pages. 47 Illustrations. 
4le, 1980. 65-72754. $47.50 


Lippincott/Harper 
East Washington. Square, P.O. Box 1430 
Philadelphia, Pa. 19105 


Please send me the following: 












©) Clinical Otolaryngology (65-06430) ............-. in Prep. 

3 Hearing Loss, 2/6, (65-06721) oo. ee $30.00 

| Ear Diseases, Deafness and Dizziness (14-09812) ... $65.00 

The Voice and Its Disorders, 4fe, (65-72754) .. 0.0... $47.50 

NAMO oea ce a ed 
Address aT eer E pie 

GitviStatelZip- 2 nt i Sl a I ee 


> Payment enclosed* (save postage & handiing) 262-81 
°) Charge & bill me (plus postage & handling} 
Master Charge tijd iol ft tt bt 


` irati 
VisaLil ii bid tt pp i bi pre ee 


“The law requires that we collect state sales taxes where applicable. 
Piease include the prescribed amount with your payment. 
Prices U.S.A. only and subject to change. 


Also available at your medical bookstore. 


ippincott/Harper = 
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Sa D | 
JEDINCD 
The Most Comprehensive Program 
Ever Offered Your Specialty! 


Every surgeon needs equipment flexible enough to offer 
full services so a maximum patient load can be handled daily. 

He also makes his best investment in his practice by 
obtaining equipment offering years of service that retains or 
appreciates in value. 

JEDMED offers over 20 models of ENT cabinets and chairs 
and specializes in ENT exam rooms or in office surgeries. 

Atmos Equipment —All metal units with superb finish and 
workmanship providing quiet trouble free service. 

Entermed Equipment— Modular system allows use of 
one section or growth up to five sections for complete systems. 

ORL Equipment— Offers several distinctive systems offering 
wide range of choices and priced competitively. 

First Daiichi Equipment—An all metal system with built-in 
air, water and microscope provides a free standing unit, simply 
plug it tn, 

JEDMED represents over 100 companies and provides 
one stop shopping for your requirements for lighting, sterilizers, 
mirror warmers, caloric units both air and water, office surgi- 
cal systems and diagnostic equipment, examining furniture, 
operating tables, chair/tables, stools, microscopes, headlights. 
laryngoscopes and implants, ventilation tubes and post surgi- 
cal dressings as well as all surgical instruments for office or 
hospital at attractive prices. 

How can we help your practice? 


Write for brochures and information on any product for 
your specialty. 


‘-JEDMED INSTRUMENT COMPANY 
1430 Hanley Industrial Ct. + St. Louis, Mo. 63144 + (314) 968-0822 
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snd a simple analgesia 
won't do... 











= E 7 
elixir = 


___§—— 


Each 5ml contains 12mg codeine phosphate* plus 120 mg acetaminophen (Alcohol 7%) 
*Warning: May be habit forming 





with Codeine 


tablets G / elixir © 





y mildto _ 
moderate pain 


moderate to 
severe pain 


Summary of Prescribing Information 


Description 

Tablets: Contain codeine phosphate*: No. 1—7.5 mg. (% gr.); 
No. 2—15 mg. (% gr.); No. 3—30 mg. (% gr.); No. 4—60 mg 
(1 gr.)—plus acetaminophen 300 mg 


Elixir: Each 5 mi. contains t2 mg. codeine phosphate* plus 
120 mg. acetaminophen (alcohol 7%), 


*Warning: May be habit forming 


Actions: Acetaminophen is an analgesic and antipyretic; 
codeine an analgesic and antitussive 


Contraindications: Hypersensitivity to acetaminophen or 
codeine 

Wamings: Drug dependence: Codeine can produce drug 
dependence of the morphine type and may be abused. 
Dependence and tolerance may develop upon repeated 
administration; prescribe and administer with same caution 
appropriate to other oral narcotics. Subject to the Federal 
Controlled Substances Act. 

Usage in ambulatory patients; Caution patients that codeine 
may impair mental and/or physical. abilities required for per- 
formance of potentially hazardous tasks such as driving a car 
or operating machinery. 

Interaction with other CNS depressants: Patients receiving 
other narcotic analgesics, general anesthetics, phenothia- 
zines, other tranquilizers, sedative-hypnotics or other CNS 
depressants (including alcohol) with this drug may exhibit 
additive CNS depression. When such a combination is con- 
templated, reduce the dose of one or both agents. 

Usage in pregnancy: Sate use not established. Should not be 
used in pregnant women unless potential benefits outweigh 
possible hazards. 

Pediatric use: Safe dosage of this combination has not been 
established in children below the age of three. 

Precautions: Head injury and increased intracranial pressure 
Respiratory depressant effects of narcotics and their capacity 
to elevate cerebrospinal fluid pressure may be markedly exag- 
gerated in the presence of head injury, other intracranial 
lesions or a pre-existing increase in intracranial pressure. Nar- 
cotics produce adverse reactions which may obscure the clin- 
ical course of patients with head injuries 

Acute abdominal conditions: Codeine or other narcotics may 
obscure the diagnosis or clinical course of acute abdominal 
conditions. 

Special risk patients: Administer with caution to certain patients 
such as the elderly or debilitated and those with severe impair- 
ment of hepatic or renal function, hypothyroidism, Addison's 
disease, and prostatic hypertrophy or urethral stricture 
Adverse Reactions: Most frequent: lightheadedness, dizzi- 
ness, sedation, nausea and vomiting, more prominent in 
ambulatory than nonambulatory patients; some of these reac- 
tions may be alleviated if the patient lies down. Others 
euphoria, dysphoria, constipation and pruritus. 

Dosage and Administration: Dosage should be adjusted 
according to the severity of the pain and the response of the 
patient. It may occasionally be necessary to exceed the usual 
dosage recommended below in cases of more severe pain or 
in those patients who have become tolerant to the analgesic 
effect of narcotics. TYLENOL with Codeine tablets are given 
orally. The usual adult dose is: Tablets No. 1, No. 2, and No. 3 
One or two tablets every four hours as required. Tablets No. 4 
One tablet every four hours as required. TYLENOL with 
Codeine elixir is given orally. The usual doses are Children (3 
to 6 years): 1 teaspoonful (5 ml.) 3 or 4 times daily; (7 to 12 
years): 2 teaspoonstful (10 mi.) 3 or 4 times daily; (under 3 
years): safe dosage has not been established. Adults: 1 table- 
spoonful (15 ml.) every 4 hours as needed. 

Drug Interactions: CNS depressant effect may be additive 
with that of other CNS depressants, See Warnings. 

For infermation on symptoms/treatment of overdosage, see 
full prescribing information 


Full directions for use should be read before administering or 
prescribing 


TYLENOL with Codeine tablets are manufactured by McNeil 
Laboratories Co., Dorado, Puerto Rico 00646 


Caution: Federal law prohibits dispensing without prescription 
© McNEILAB. Inc.. 1980 08721 


McNeil Laboratories, McNEILAB. Inc 
Fort Washington. PA 19034 
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When you have 
something of value 


to sell 











put your ad 
where 270,000 
prime prospects 
see it each week 








NEW CLASSIFIED ADVERTISING SECTION 
OF 


American Medical A 


NEWS 


When you want to sell your boat, sportscar, vacation home, coin collection, 
or anything of value, you can’t find a better place for your ad than the new 
Classified Advertising Section of AMERICAN MEDICAL NEWS. 





The reason is obvious: AM NEWS reaches 270,000 other physicians, col- 
leagues who have the kind of financial resources that make them your very® 
best prospects. 


The next time you have something of value to sell, put your ad in-the new 
AM NEWS Classified Section. 


For information on rates and haw ta nlace var ad wirita: Claccifiad Aduar 





Inerodueing 
PATHFINDER II 


Comprehensive Non-Invasive Evaluation 
of Nervous System Function 





Nicolet Biomedical, 
the leader in clinical 
evoked response and 
electrophysiological 
recor ding, offers a Visual Somatosensory Auditory EEG M 


complete line of Evoked and Spinal Cord Brainstem Comp 
instrumentation for vour Potentials Potentials Response Spectra A 1 


clinical needs. 


Excellence 
and 
Innovation 


Nicolet continues to 
maintain the standard of 
excellence with the 
Nicolet CA-1000 and the 
MED-80, 


Pathfinder IT, the 
latest Nicolet innovation, 
retains ease of operation 
while opening new 
dimensions of capability 
and flexibility. 


Please call Dr. Nolan 
N. Lewis collect for 
complete details regarding 
Nicolet [ystruments, 


WORLD HEADQUARTERS 
5225 Verona Road NICOLET 
Madison, Wisconsin BIOMEDICAL 


Telephone: (608) 271-3333 æ INSTRUMENTS 
Twx: 910-2862711 A NICOLET INSTRUMENT DIVISION 


Pathfinder H 
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World-wide Sales & Service 
FRANCE ENGLAND CANADA SWEDEN JAPAN MEXICO NETHERLANDS 


St-Cyr-L'Ecole Warwick Mississauga Akersbergar Osaka Mexico D.F. Hoevelaken 
os ‘Tel. 33.058 3366 Tel. 44/92044111 Jel. 416/625- 8302. Tel, 1. 0764-635-00 Tel. 906/305-2150 Tel. 905/543-0412 Tel, 31/34/9530214 
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THE DEPARTMENT OF OTOLARYNGOLOGY _ | = 
UNIVERSITY OF MINNESOTA MEDICAL SCHooL ANNOUNCES 
Third Annual 


International Symposium 


on Clinical Otology September 3-5, 1981 
Radisson South Hotel/Minneapolis, Minnesota 


A three-day state of the art review for otolaryngologists, otologists, and audiologists on diagnosis, treatment and 
pathophysiology of Meniere’s Disease, Sensorineural Hearing Loss, Chronic Otitis Media, Vertigo, and Tympanosclerosis, and 
updates on Hearing Aids, Auditory Brain Stem Response, Tympanometry, Radiology, and Cochlear Implants. 
National and International speakers, among others include: 

John H. Anderson, Ph.D., M.D., Minneapolis Charles D. Bluestone, M.D., Pittsburgh, PA Thomas A. Christiansen, M.D., 
Minneapolis Arndt J. Duvall, Ill, M.D., Minneapolis Professor Dr. U. Fisch, Zurich, Switzerland Victor Goodhill, M.D., Beverly 
“Hills, CA Marcos V. Goycoolea, M.D., Santiago, Chile Ear! R. Harford, Ph.D., Minneapolis Lee A. Harker, M.D., lowa City, IA 
Albert Hohmann, M.D., St. Paul, MN John S. Huff, M.D., Minneapolis Professor L. B. W. Jongkees, Sr., Amsterdam, 
Netherlands Richard Latchaw, M.D., Pittsburgh, PA David J. Lim, M.D., Columbus, OH Charles M. Luetje, Il, M.D., Kansas 
City, MO Brian F. McCabe, M.D., lowa City, IA William L. Meyerhoff, M.D., Minneapolis Professor Tauno Palva, Haartmanink, 
Bae none M. Paparella, M.D., Minneapolis Maurice Schiff, M.D., La Jolla, CA James L. Sheehy, M.D., Los 

eles, 


For further information, please contact: 
Office of Continuing Medical Education 
c/o International Symposium 

Box 293 Mayo Memorial Building 

420 Delaware Street S.E. 

Minneapolis, Minnesota 55455 


hone: 
Cipmphons: She is 1s 6012) Equal Educational Opportunity 
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“Allce a for Landin7.. 


Head’s all clear, too! 


Sudafed 


pseudoephedrine HCI) 
30 mg tablets/syrup 


Opens the nose without closing the eyes 


Don't let nasal/sinus congestion ground dust safe and effective decongestant action. 
young pilots...relieve their symptoms with Be a hero to your young patients.Unclog 
raspberryflavored SUDAFED syrup or tablets. their stuffed heads with SUDAFED. 

Single-entity SUDAFED keeps young 
patients alert and on the go. It wont interrupt Recommend Sudafed... 


or interfere with their daily activities. For decongestion without 
No alcohol. No aspirin. drowsiness 
No antihistamines. 
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Burroughs Wi 
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North Carolina. 
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Tuss-Ornade Spansule 


capsule contains 20 mg. caramiphen edisylate: 8 mg. chiorpheniramine maleate, 50 mg. 


rand of sustained release capsules 


yipropanolamine HCI, and isopropamide iodide equivalent to 2.5 mg. of isopropamide 


prescribing, see complete prescribing information in SK&F literature 
» The following is a briet summary. 





ations 

d on a review of this drug by the National Academy of Sciences — 

nal Research Council and/or other information, FDA has classified 
‘andications as follows: 


ing in substantial evidence of effectiveness as a fixed combination: 
elief from coughing, upper respiratory congestion and hypersecre- 
ssociated with the common cold, sinusitis, vasomotor rhinitis and 
ic rhinitis. 

classification of the less-than-effective indications requires further 
tigation. 





dications: Hypersensitivity to any component; concurrent MAO 
therapy; severe hypertension: bronchial asthma: coronary artery 
stenosing peptic ulcer; pyloroduodenal or bladder neck obstruction. 
se ‘Tuss-Ornade’ Liquid in children less than six months of age or 

B Ibs. in weight. Do not use ‘Tuss-Ornade’ Spansule capsules in 
under 12 years of age. 


: Warn vehicle or machine operators of possible drowsiness. Warn 
of possible additive effects of alcohol and other C.N.S. depressants 


Usage in Pregnancy: Use in pregnancy. nursing mothers and wome 
might bear children only when potential benefits have been weighe* 
against possible hazards. An inhibitory effect on lactation may OCCUR 


Effect on PBI Determination and !'*' Uptake: The iodine in isoprop 
iodide may alter PBI test results and will suppress I') uptake; use t 
tests unaffected by exogenous iodides. 


Precautions: Use with caution in persons with cardiovascular disea’ 
glaucoma, prostatic hypertrophy, hyperthyroidism 


Adverse Reactions: Drowsiness, excessive dryness of nose, throat gis 
nervousness, insomnia; nausea, vomiting, diarrhea; rash; dizziness 
ness, tightness of chest; angina pain; abdominal pain; irritability; p 
headache; incoordination; tremor; difficulty in urination: thromboc: 
leukopenia; convulsions: hypertension, hypotension, anorexia; col 
visual disturbances: iodine toxicity (acne, parotitis): dysuria; epigas 
distress 

Supplied: ‘Tuss-Ornade’ Spansule capsules, in bottles of 50 and 500 
‘Tuss-Ornade’ Liquid (each 5 mi. teaspoonful contains 5 mg. caram 
edisylate; 2 mg. chlorpheniramine maleate; 15 mg. phenyipropan 
HCI; isopropamide iodide equivalent to 0.75 mg. of isopropamide; 
7.5%), an orange-pineapple flavored liquid in 16 fl. oz. bottles. 


Smith Kline &French Laboratories 
2: 
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and Neck infections .. . 242 


Sagittal Ostectomy of the 
Mandible . . . 245 


Management of Esophageal 
Foreign Bodies . . . 249 


Auditory Function in 
Friedreich's Ataxia... 254 


Spontaneous CSF 
Otorrhea aes -257 














_ All drapes are not created equal 


Features 
that surgeons like 


a The great name in optics 


that nurses like 





It's natural that Zeiss Sterile You have to try these drapes to 

Disposable Drapes are filled with appreciate them. The easy-to-snap- A 
features for the surgeon, since on-and-off lens covers will never 

they come from the company snag your gloves. No rubber bands. 

that has designed and sold more Everything tailored to fit Zeiss 

Operation microscopes than OpMi's—naturally, since they come 

everyone else put together. They from the company that makes them. 

feld neatly out of the way, don't Ask for a demonstration. Your Zeiss 

impede mobility or focusing, dealer will be glad to come in with 

are reflection-free, quiet, and samples, and, of course, a "Zeiss is 


heat resistant. 


Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches: Atlanta, Boston, Chicago, Houston, Los 
Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ontario, M3B 2S6. Or call (416) 449-4660. 







Neiss” T-shirt for you. 


» 


No other microscope drape 
folds out of the way 

like the Zeiss Sterile Drape. 
You won't even know it is there. 


For a demonstration, R NÈ 
call toll-free 800-821-7700, Ext. 524. A 
(In Missouri, 800-892-7655, Ext. 524.) S x 


ISN’T IT TIME YOU MOVED UP TO 
THE AUDIOMETER OF THE ’80s... 


[TRACOUSTICS 
a oes 


PROGRAM III 


THE PROGRAM Ill IS READY, 
IN PRODUCTION, AND NOW IN 
ROUTINE USE IN UNIVERSITIES, 
SPEECH AND HEARING CEN- 
TERS, HOSPITALS, ENT AND 
AUDIOLOGY PRACTICES AND 
SCHOOL SYSTEMS. AND THE 
PROGRAM Ill HAS FEATURES 
NEVER BEFORE FOUND INA 
CLINICAL AUDIOMETER. 


è TOUCH-BUTTON controls provide con- è LIGHT EMITTING DIODE MATRICES dis- 
venient, reliable selection of desired tests, play complete Air and Bone Thresholds for 
input and output switching, frequency, hear- the left and right ears. 


ing threshold level and taped speech. CASSETTE PLAYBACK UNIT provides 
MICROPROCESSOR COMPUTER gener- professional quality playback of standard 
ates Continuous and Pulsed Tones, linearly audiometric tapes and introduces AUTO- 
swept Warble Tone, Narrow Band Noise PLAY for operator control of Speech Dis- 
and White, Pink and Speech Noise; instan- crimination and Spondee word lists, with 
taneously sets up the audiometer for all the repeatability of tape and the speed of 
basic tests, and allows either automatic live speech. 


patient response testing or complete man- COUNTER-TIMER-CLOCK includes con- 
ual operation. venient counter operation to score SRT’s, a 
DIGITALLY GENERATED NARROW BAND one second timer for Tone Decay and Time 
NOISE is the new ultimate masking signal. of Day. 


Consider these features and the reliability of solid state switching, the convenience of com- 
pletely flexible input and output switching, the availability of the new Narrow Band Noise signal 
without skirts, the opportunity to change the test programs by plugging in a new memory chip 
and you have the audiometer of the 1980s. 


Call TRACOUSTICS to arrange a demonstration 
of the PROGRAM III. 


800-531-5412 


§12-444-1961 in Texas 


TRACOUSTICS . . . Audiometric Examination Rooms & Suites, Clinical Audiometers, Sound Field 
Amplifiers and Equalizers, COR System, Medical Computer Systems, Electronystagmograph Recorders, 
Irrigators, Light Bars, Carts and Examining Tables .. . TRACOUSTICS 


TRACOUSTICS, Inc. e PO. Box 3610 « Austin, TX 78764 
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= Most Widely Prescribed — Antivert is the 
most widely prescribed agent for the management 
of vertigo” associated with diseases affecting 

the vestibular system such as Meniere's disease, 
labyrinthitis, and vestibular neuronitis. 

a Relief of Nausea and Vomiting—Antivert/25 
can relieve the nausea and vomiting often associated 
with vertigo” 
a Dosage for Vertigo*—The usual adult dosage 
for Antivert/25 is one tablet t.i-d. 


BRIEF SUMMARY OF PRESCRIBING INFORMATION 
af 





INDICATIONS. Based on a review of this drug by the National 
Academy of Sciences-National Research Council and/or other infor- 
mation. FDA has classified the indications as follows: 

Effective: Management of nausea and vomiting, and dizziness asso- 
ciated with motion sickness 

Possibly Effective: Management of vertigo associated with diseases 
affecting the vestibular system 

Final classification of the less than effective indications requires 
further investigation. 








CONTRAINDICATIONS. Meclizine HCI is contraindicated in individuals 
who have shown a previous hypersensitivity to it 

WARNINGS. Since drowsiness may, on occasion, occur with use of this 
drug, patients should be wamed of this possibility and cautioned against 
driving a car or operating dangerous machinery. 

Patients should avoid alcoholic beverages while taking this drug. Due to 
its potential anticholinergic action, this drug should be used with caution 
in panene with asthma, glaucoma, or enlargement of the prostate gland. 

Usage in Children: Clinical studies establishing safety and effectiveness 
in children have not been done; therefore, usage is not recommended in 
the pediatric age group : 

Usage in Pregnancy: Pregnancy Category B. Reproduction studies in rats: 
have shown cleft palates at 25-50 times the human dose. Epidemiological 
studies in pregnant women, however, do not indicate that meclizine : 
increases the risk of abnormalities when administered during pregnanc 
Despite the animal findings, it would appear that the possibility of feral 
harm is remote. Nevertheless, meclizine, or any other medication, should: 


















be used during pregnancy only if clearly necessary. 
ADVERSE REACTIONS. Drowsiness, dry mouth and, on rare occasions, 


blurred vision have sit repored: ROeERIG D 


More detailed professional information 
ailahle apie A division of Pfizer Pharmaceuticals 
avanabte on request New York, New York 10017 


Accept no substitutes, specify... 


Antivert/25 


 (meclizine HCI) 25 mg ‘Tablets 
for vertigo 
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The clear solution The white suspension 
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Hanard Medical School 
announces 


THE LARYNX—A SYMPOSIUM 
June 1-3, 1981 

Hyatt Regency, Cambridge, MA 

Course Director: Marvin P. Fried, M.D. 


This course is designed to update concepts and management in the 
broad range of. laryngeal disorders from the most recent in basic 
physiology to the latest in treatment. Instruction will be via formal 
presentation, open question forums and detailed case analysis. 



























FACULTY 
Bernard Berman Trevor McGill 
Hugh Biller Samuel Meller 
Beverly Blazer Daniel Miller 
Gilbert Brodsky Eugene Myers 
Blake Cady William Montgomery 
Thomas Ervin Ben Pilch 
Richard Fabian Kenneth Rothman 
Peter Feudo Harold Schuknecht 
Marvin Fried Marshall Strome 
Max Goodman Harvey Tucker 
Gerald Healy H. Richard Tyler 
James Kelly CC Wang 
Frederick Mandell Alfred Weber 






Louis Weinstein 


Fee: $270; Residents, $150 
For more information, contact: 
Harvard Medical School, Dept, Continuing Education, 
Boston, MA 02115 (617)732-1525 



















ANATOMY AND HISTOPATHOLOGY OF THE 
HEAD AND NECK AND TEMPORAL BONE 









Continuing Medical Education 
Indiana University School of Medicine 
July 13-24, 1981 








An in-depth review of embryology and basic and surgical 
anatomy will be presented in lectures and laboratories with 
appropriate clinical correlations. Histopathology lectures 
are followed by microscopic laboratory study of pathology 
from selected cases. Each participant will perform temporal 
bone dissection. using the operating microscope. Present 
day clinical applications of basic anatomy and embryology 
will be stressed. 












Limited Enrollment 

For Further Information: 

Division of Continuing Medical Education 

‘Indiana University School of Medicine 

- 1100 West Michigan Street 
Indianapolis, IN 46223 

(317) 264-8353 
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Each Extentab contains: ; 
Brompheniramine Maleate, USP... 12mg 
Phenylephrine 


Hydrochloride, USP oo. 2002.0... 15mg 
Phenylpropanolamine 
Hydrochloride, USP... 0.00 15mg 


INDICATIONS 

Based on a review of this drug by the 
National Academy of Sciences —! National 
Research Council and/or other informa- 
tion, FDA has classified the following 
indications as “lacking substantial evi- 
dence of effectiveness as a fixed combina- 
tion” for Dimetapp Extentabs: For the 
symptomatic treatment of seasonal and 
perennial allergic rhinitis and vasomotor 
rhinitis, allergic manifestations of upper 
respiratory illnesses, acute sinusitis, na- 
sal congestion, and otitis. 

Final classification of the less-than- 
effective indications requires further 
investigation, 





Contraindications: 

Hypersensitivity to antihistamines of the 
same chemical class. Dimetapp Extentabs 
are contraindicated during pregnancy and in 
children under 12 years of age. Because of its 
drying and thickening effect on the lower 
respiratory secretions, Dimetappis not recom- 
mended in the treatment of bronchial asthma. 
Also, Dimetapp Extentabs are contraindi- 
cated in concurrent MAQ inhibitor therapy. 
Warnings: 

L'se in Children. In infants and children par- 
ticulary, antihistamines in overdosage may 
produce convulsions and death. 

Precautions: 

Administer with care to patients with cardiac 
or peripheral vascular diseases or hyperten- 
sion. Until the patient's response had been 
determined, he should be cautioned against 
engaging in operations requiring alertness 
such as driving an automobile, operating 
machinery, ete. Patients receiving antihista- 
mines should be warned against possible 
additive effects with CNS depressants such 
as alcohol, hypnotics, sedatives, tranquili- 
ZETS, ete. 

Adverse Reactions: 

Adverse reactions to Dimetapp Extentabs 
may include hypersensitivity reactions such 
as rash, urticaria, leukopenia, agranulocy- 
tosis and thrombocytopenia; drowsiness, las- 
situde, giddiness, dryness of themucous mem- 
branes, tightness of the chest, thickening of 
bronchial secretions, urinary frequency and 
dysuria, palpitation, hypotension/ hyperten- 
ston, headache, faintness, dizziness, tinnitus, 
incoordination, visual disturbances, mydria- 
sis, CNS depressant and (lessoften) stimulant 
effect, increased irritability or excitement, 
anorexia, nausea, vomiting, diarrhea, consti- 
pation, and epigastric distress. 
Desage and Administration: : 
Aduits and Children 12 years and over, One 





Extentab morning and evening. If indicated; 






one Extentab every $ hours may be given: 


“How Supplied: 
Light blue Extentabs in bottles of 100 (NDC 
-0031-2274-63) 2 





and 500 (NDC 0031-2274-70), 
Unit Dose “Packs of 100 (NDC 


“003 2274-64).0 20 Rev May 1980. 
apone 


Va. 23220 
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‘Wave of the Future. 


Nicolet Biomedical challenges the future 
needs of Audiology and Otolaryngology 
with the introduction of PATHFINDER II. 
Comprehensive capability for evaluating 
auditory sensitivity, neural integrity, and 
cognitive processing have been brought 
together in one unique instrument. 


Nicolet Biomedical’s quality 
instrumentation and professional staff 
guarantee customer satisfaction. On-site 
training, regional workshops, applications 
assistance, and swift quality service are PN 
standard at Nicolet Biomedical. With a a 
single collect call to our World Headquarters 
in Madison, Wisconsin, you can obtain 
complete details regarding non-invasive 
techniques for evaluating the auditory 
system from cochlea to cortex. 


MULATOR acee SOEs 





Call collect (608) 271-3333 or write to: 


NICOLET 
BIOMEDICAL 
INSTRUMENTS 


e | A NICOLET INSTRUMENT DIVISION 
5225 Verona Road * Madison, Wisconsin 53711 © Telephone: 608/271-3333 © Telex: 910-286-2711 
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ACA It hurts, 
and a simple analgesm 
won't do... 











LA i 
with Codeine 


elixir 


Each 5ml contains 12mg codeine phosphate* plus 120 mg acetaminophen (Alcohol 7%) 
*Warning: May be habit forming 


The narcotic-containing analgesic especially formulated for children. 


+Please see “Warnings” section in the Summary of Prescribing Information on the following page for information on usage in children. 
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with Codeine 


tablets G / elixir © 





— = 
- mildto | moderate to 
moderate pain severe pain 


Summary of Prescribing Information 
Description 

Tablets: Contain codeine phosphate*: No. 1—7.5 mg. (% gr.); 
No. 2—15 mg. (‘4 gr); No. 3—30 mg. (%2 gr.); No. 4—60 mg. 
(1 gr.)—plus acetaminophen 300 mg 

Elixir: Each 5 mi. contains 12 mg. codeine phosphate” plus 
120 mg. acetaminophen (alcohol 7%) 


*Warning: May be habit forming 
ng 


Actions: Acetaminophen is an analgesic and antipyretic; 
codeine an analgesic and antitussive 


Contraindications: Hypersensitivity to acetaminophen or 
codeine 

Wamings: Drug dependence: Codeine can produce drug 
dependence of the morphine type and may be abused 
Dependence and tolerance may develop upon repeated 
administration; prescribe and administer with same caution 
appropriate to other oral narcotics. Subject to the Federal 
Controlled Substances Act 

Usage in ambulatory patients: Caution patients that codeine 
may impair mental and/or physical abilities required for per- 
formance of potentially hazardous tasks such as driving a car 
or operating machinery. 

interaction with other CNS depressants: Patients receiving 
Other narcotic analgesics, general anesthetics, phenothia- 
zines, other tranquilizers, sedative-hypnotics or other CNS 
depressants (including alcohol) with this drug may exhibit 
additive CNS depression. When such a combination is con- 
templated, reduce the dose of one or both agents. 

Usage in pregnancy: Safe use not established. Should not be 
used in pregnant women unless potential benefits outweigh 
possible hazards. 

Pediatric use: Sate dosage of this combination has not been 
established in children below the age of three 

Precautions; Head injury and increased intracranial pressure 


-Respiratory depressant effects of narcotics and their capacity 


to elevate cerebrospinal fluid pressure may be markedly exag- 
gerated in the presence of head injury, other intracranial 
lesions or a pre-existing increase in intracranial pressure. Nar- 
cotics produce adverse reactions which may obscure the clin- 
ical course of patients with head injuries. 

Acute abdominal conditions: Codeine or other narcotics may 
obscure the diagnosis or clinical course of acute abdominal 
conditions 

Special risk patients: Administer with caution to certain patients 
such as the elderly or debilitated and those with severe impair- 
ment of hepatic or renal function, hypothyroidism, Addison's 
disease, and prostatic hypertrophy or urethral stricture. 
Adverse Reactions: Most frequent: lightheadedness, dizzi- 
ness, sedation, nausea and vomiting, more prominent in 
ambulatory than nonambulatory patients; some of these reac- 
tions may be alleviated if the patient lies down. Others 
euphoria, dysphoria, constipation and pruritus. 

Dosage and Administration: Dosage should be adjusted 
according to the severity of the pain and the response of the 
patient. It may occasionally be necessary to exceed the usual 
dosage recommended below in cases of more severe pain or 
in those patients who have become tolerant to the analgesic 
effect of narcotics. TYLENOL with Codeine tablets are given 
orally. The usual adult dose is: Tablets No. 1, No. 2, and No. 3 
One or two tablets every four hours as required. Tablets No. 4 
One tablet every four hours as required. TYLENOL with 
Codeine elixir is given orally. The usual doses are Children (3 
to 6 years): 1 teaspoonful (5 ml.) 3 or 4 times daily; (7 to 12 
years): 2 teaspoonsful (10 ml.) 3 or 4 times daily, (under 3 
years): safe dosage has not been established. Adults: 1 table- 
spoonful (15 ml.) every 4 hours as needed 

Drug Interactions: CNS depressant effect may be additive 
with that of other CNS depressants. See Warnings 

For information on symptoms/treatment of overdosage, see 
full prescribing information. 


Full directions for use should be read before administering or 
prescribing 


TYLENOL with Codeine tablets are manufactured by McNeil 
Laboratories Co., Dorado, Puerto Rico 00646 


Caution: Federal law prohibits dispensing without prescription 


© McNEILAB. Inc.. 1980 08721 


3 McNeil Laboratories, McNEILAB. Inc 
McNEIL Fort Washington. PA 19034 





Announcing... 
An important 
new publication 
on Physician 
Well-Being! 


An invaluable guide for Residents, 
Medical Students, Faculty, Program 
Directors, Medical Society Impaired 
Physician Committees! 


Beyond Survival is the first concise 
guide on how to establish and operate 
programs for helping colleagues with 
problems and enriching professional 
and family life during the training years. 


Produced by the AMA Resident Phy- 
sician Section, Beyond Survival draws 
upon experience from self-help efforts 
around the country, and offers a range 
of examples of successful intervention 
techniques. 


Major sections are devoted to iden- 
tification, treatments, and rehabili- 
tation procedures for cases where 
problems have already developed, and 
methods of promoting well-being and 
preventing disorders from occurring 
in later life. 


Order this valuable guide today! 


Order Dept., OP-083 

American Medical Association 
P.O. Box 821 

Monroe, Wisconsin 53566 


‘Please send me____copy(ies) of Beyond 


Survival, OP-083. Price: $5.00 per copy. 
Enclosed is my check, payable to AMA for 
$ . Payment must accompany order. 
Please Print 


Name 





Address 





City/State/Zip 
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TAVIST® (clemastine fumarate) Tablets 2.68 mg 
TAVIST-1™ (clemastine fumarate) Tablets 1.34 mg 
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Brief summary of prescribing information 
INDICATIONS: TAVIST-1 Tablets 1.34 mg are indicated 
for the relief of symptoms associated with allergic 
rhinitis such as sneezing, rhinorrhea, pruritus, and 
lacrimation 

TAVIST Tablets 2.68 mg are indicated for the relief of 
symptoms associated with allergic rhinitis such as 
sneezing, rhinorrhea, pruritus, and lacrimation. TAVIST 
Tablets 2.68 mg are also indicated for the relief of mild, 
uncomplicated allergic skin manifestations of urticaria 
and angioedema. 

It should be noted that TAVIST (clemastine fumarate) 
is indicated for the dermatologic indications at the 2.68 
mg dosage level only s 
CONTRAINDICATIONS: Nursing mothers; lower res- 
piratory tract symptoms including asthma; hyper- 
sensitivity to clemastine fumarate or other antihista- 
mines of similar chemical structure; monamine oxidase 
inhibitor therapy (prolonged and intensified anti- 
cholinergic effect of the antihistamine may result). 
WARNINGS: Antihistamines should be used with 
considerable caution in patients with: narrow angle 
glaucoma, stenosing peptic ulcer, pyloroduodenal 
Obstruction, symptomatic prostatic hypertrophy, and 
bladder neck obstruction. 

Use in Children: Not recommended for children under 
the age of 12. 

Use in Pregnancy: Experience with this drug in preg- 
nant women is inadequate to determine whether there 
exists a potential for harm to the developing fetus. 
Use with CNS Depressants: Clemastine fumarate has 
additive effects with alcohol and other CNS depressants 
(hypnotics, sedatives, tranquilizers, etc.) 

Use in Activities Requiring Mental Alertness: Patients 
should be warned about engaging in activities requiring ® 
mental alertness such as driving a car or operating 
appliances, machinery, etc 

Use in the Elderly (approximately 60 years or older): 
Antihistamines are more likely to cause dizziness, 
sedation, and hypotension in elderly patients 
PRECAUTIONS: Use with caution in patients with: 
history of bronchial asthma, increased intraocular 
pressure, hyperthyroidism, cardiovascular disease, 
and hypertension 

ADVERSE REACTIONS: Transient drowsiness occurs 
relatively frequently and may require discontinuation 
of therapy in some instances. 

Antihistaminic Compounds: The following reactions 
have occurred with one or more antihistamines and 
should be kept in mind when prescribing drugs be- 
longing to this class. The most frequent adverse 
reactions are underlined. General: Urticaria, drug 
rash, anaphylactic shock, photosensitivity, excessive 
perspiration, chills, dryness of mouth, nose, and throat. 
Cardiovascular System: Hypotension, headache, pal- 
pitations, tachycardia, extrasystoles. Hematologic 
System: Hemolytic anemia, thrombocytopenia, agran- hy, 
ulocytosis. Nervous System: Sedation, sleepiness, 
dizziness, disturbed coordination. fatigue, confusion, 
restlessness, excitation, nervousness, tremor, irrita- 
bility, insomnia, euphoria, paresthesias, blurred vision, 
diplopia, vertigo, tinnitus, acute labyrinthitis, hysteria, 
neuritis, convulsions. G/ System: Epigastric distress, 
anorexia, nausea, vomiting, diarrhea, constipation. 
GU System: Urinary frequency, difficult urination, 
urinary retention, early menses. Respiratory System: 
Thickening of bronchial secretions, tightness of chest 
and wheezing, nasal stuffiness 

OVERDOSAGE: Reactions may vary from central 
nervous system depression to stimulation. Stimulation 
is particularly likely in children. Atropine-like signs 
and symptoms: dry mouth; fixed dilated pupils; flushing; 
and gastrointestinal symptoms may also occur. /f 
vomiting has not occurred spontaneously the con- 
scious patient should be induced to vomit by having 
him drink a glass of water or milk after which he should 
be made to gag. Precautions against aspiration must 
be taken, especially in infants and children. If vomiting 
is unsuccessful gastric lavage is indicated within 3 
hours after ingestion and even later if large amounts « 
of milk or cream were given beforehand. Isotonic and 
1/2 isotonic saline is the lavage solution of choice. 
Saline cathartics, such as milk of magnesia, by osmosis 
draw water into the bowel and therefore, are valuable 
for their action in rapid dilution of bowel content. 
Stimulants should not be used. Vasopressors may be 
used to treat hypotension. 

DOSAGE AND ADMINISTRATION: DOSAGE SHOULD 
BE INDIVIDUALIZED ACCORDING TO THE NEEDS 
AND RESPONSE OF THE PATIENT. 

TAVIST-1 Tablets 1.34 mg: The recommended starting 
dose is one tablet twice daily. Dosage may be in- 
creased as required, but not to exceed six tablets daily. 
TAVIST Tablets 2.68 mg: The maximum recommended 
dosage is one tablet three times daily, Many patients 
respond favorably to a single dose which may be re- 
peated as required, but not to exceed three tablets 
daily. 

HOW SUPPLIED: TAVIST-1 Tablets: 1.34 mg clemas- 
tine fumarate. White, oval, compressed tablet, em- 
bossed “43” over “80” on one side, “TAVIST” on the 
other. Packages of 100. 

TAVIST Tablets: 2.68 mg clemastine fumarate. White, % 
round compressed tablet, embossed “43” over "70" “ 
and scored on one side, “TAVIST” on the other. 
Packages of 100. 

(For complete details, please consult full prescribing 


information.) $ 
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Send manuscripts by first-class mail to Byron J. Bailey, MD, 
Chief Editor, Archives of Otolaryngology, Substation 1, PO Box 
103, Galveston, TX 77550. Phone: (718) 765-9040. Manuscripts are 
received with the understanding that they are not under simulta- 
neous consideration by another publication. Accepted manuscripts 
become the permanent property of the ARCHIVES and may not be 
published elsewhere without permission from the publisher 
(AMA). 

In addition, in view of The Copyright Revision Act of 1976, effective 
Jan 1, 1978, transmittal letters to the editor should contain the 
following language: “In consideration of the American Medical Asso- 
ciation’s taking action in reviewing and editing my submission, the 
author(s) undersigned hereby transfers, assigns, or otherwise conveys 
all copyright ownership to the AMA in the event that such work is 
published by the AMA.” We regret that transmittal letters not 
containing the foregoing language signed by all authors of the 
submission will necessitate delay in review of the manuscript. 

Author Responsibility.—Al] accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript and 
layout rather than galley or page proofs for approval. The author 
is responsible for all statements in his work, including changes 
made by the copy editor. 

Designate one author as correspondent and provide his address 
and telephone number. He will be notified by mail of the intended 
publication date about one month in advance. Order reprints at the 
time the typescript is returned after editorial processing. Specify 
address to which requests for reprints should be sent. 

Manuscript Preparation.—Submit an original typescript and two 
high quality copies of the entire manuscript, including short 
communications such as letters to the editor, book reviews, 
announcements, ete. All copy (including references, legends, and 
tables) must be typed double-spaced on 21.6 x 27.9 em (8% x 11- 
in), heavy-duty white bond paper. Ample margins of at least 2.5 
em (1 in) should be provided. If a word processor is used, do not 
justify lines. 

Titles.—Titles should be short, specific, and clear. They should 
not exceed 75 characters, including punctuation and spaces. A 
subtitle is often useful to shorten the main title. Provide a brief 
“running title” on each manuscript page. The title page should 
include the full names and academic affiliations of all authors, the 
address to which requests for reprints should be sent, and, if the 
manuscript was presented at a meeting, the name of the organi- 
zation, place, and date on which it was read. 

Style of Writing.—The style of writing should conform to accept- 
able English usage and syntax. Slang, medical jargon, obscure 
abbreviations, and abbreviated phrasing are to be avoided. 

Informed Consent.—Manuscripts reporting the results of experi- 
mental investigations on human subjects must include a state- 
ment to the effect that informed consent was obtained after the 
nature of the procedure(s) had been fully explained. 

Authors whose “first” language is not English should arrange 
for their manuscripts to be written in idiomatic English prior to 
submission. 

Abstract.—Provide an abstract (135-word maximum) of the arti- 
cle. The abstract should include statements of the problem, method 
of study, results, and conclusions. The abstract replaces the 
summary. 

References.—List references in consecutive numerical order (not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 


- the text or tables. Unpublished data and personal communications 


should not be listed as references. References to journal articles 
should include (1) author(s), (2) title, (3) journal name (as abbre- 
viated in Index Medicus), (4) year, (5) volume number, and (6) 
inclusive page numbers, in that order. References to books should 
include (1) author(s), (2) chapter title (if any), (3) editor (if any), (4) 
title of book, (5) city of publication, (6) publisher, and (7) year. 
Volume and edition numbers, specific pages, and name of trans- 


saps: 
m- 


lator should be included when a ate. T r a 
aible for the N, and completeness of the references and for 
their correct text citation. Please note this journal’s punctuation 
and sequence style preference in previously published reference 
listings. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Metrication.— All measurements must be in metric units. English 
units may also be given parenthetically if the measurements were 
originally done in English units. 

Letters to the Editor.—The Editor will be pleased to receive 
correspondence which pertains to material published in the 
ARCHIVES. If intended for publication such letters should be clearly 
marked “For Publication.” 

Illustrations.—Use only those illustrations that clarify and aug- 
ment the text. Submit illustrations in duplicate, unmounted and 
untrimmed. Do not send original artwork. Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on a gummed 
label and affixed to the back of each illustration. All lettering must 
be legible after reduction to column size. Artwork submitted for 
publication may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnification and stain used should 
be provided when pertinent. Illustrations should preferably be in a 
proportion of 12.7 x 17.3 cm (5 x 7 in). Legends should be typed 
double-spaced beginning on a separate sheet of paper. Length 
should be limited to a maximum of 40 words. 

An experienced medical illustrator should be employed wheney- 
er possible for the preparation of all artwork. Template lettering 
or preset type is preferred to hand-lettered labels. If halftone 
artwork with labels is submitted, affix type and leaders to a clear 
acetate overlay registered to the base drawing. Labels and leaders 
should be applied directly to the drawing board surface if the 
artwork consists only of line ink technique. 

A letter of consent must accompany all photographs of patients 
in which a possibility of identification exists. It is not sufficient to 
cover the eyes to mask identity. 

All photographs and illustrations documenting any postopera- 
tive change must be clearly labeled as to the postoperative 
interval. The label “postoperative” is insufficient by itself. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES 
contribution, the author’s share is $275 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All transparencies 
should be carefully packed and sent with the manuscript in a 
separate container or between two pieces of pressboard. Do not 
submit glass-mounted transparencies. 

Tables.—Each table should be typed double-spaced, including all 
headings, on a separate sheet of 21.6 x 27.9 cm (8% x 11-in) 
paper. Do not use larger size paper. If a table must be continued, 
use a second sheet and repeat all heads and stubs. 

Tables should be arranged so that when printed they will not be 
wider than three columns of ARCHIVES body type. Generally three, 
six, or nine typewritten columns of data (including stub, or left 
column) will fit into three columns. All tables must be numbered 
consecutively, beginning with 1, and each must have a heading. 
Example: “Table 6.—Results of Blood Coagulation Studies.” 

Uniform Requirements.—Further details on manuscript prepara- 
tion are given in the document Uniform Requirements for Manu- 
scripts Submitted to Biomedical Journals prepared by the Inter- 
national Steering Committee of Medical Editors. Reprints of this 
document are available by directing requests to this journal: 
Scientific Publications, 535 N Dearborn St, Chicago, IL 60610. 
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Functional Design 
And Optical 
Excellence 


STOVZ enum OLYMPUS 


Names you can depend on for quality 
offer you a total surgical microscope system 
combining optical integrity and human engineering. 


For detailed information, contact your STORZ representative or write STORZ, Department D. 
“Consistent Craftsmanship Since 1893” 
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_ | Academic Positions Available—Department 

_ of Otorhinolaryngology Albert Einstein Col- 
lege of Medicine & Montefiore Hospital and 
Medical Center has positions open for full 
time academic _ otorhinolaryngologists. 
- These include openings for a person inter- 
ested in otology, neurotology, pediatric oto- 
laryngology and other areas of otorhinolar- 


yngology. 





















Contact: 
Dr. Robert J. Ruben 
Albert Einstein College of Medicine 
1300 Morris Park Avenue 
Bronx, New York 10461 
Telephone # 212-430-4084 









We are an Equal Opportunity Employer 














Attention: Handicapped Physicians 


The St Paul-Ramsey Medical Education and Research 
Foundation is actively involved in a project directed toward 
serving the needs of handicapped physicians. The purpose 
of this project is to form a voluntary group of handicapped 
physicians who will provide information and referral 
services as well as support and advocacy for physicians who 
_ become handicapped. | became multiply handicapped five 
years ago just as | was completing medical schoo! and can 
~ readily attest to the paucity of information available to this 
unique population. Existing rehabilitation programs are 
simply not equipped to deal with the situation. 

The biggest problem we are encountering is that of 
identification. It is currently estimated that 4% of all 
physicians are not in active practice because of a physically 
handicapping condition and that 25% of these have the 
potential to be rehabilitated into the active practice of 
medicine. In real numbers this constitutes 1% of the 
licensed physicians in this country, or 4,500 physicians. 
| Our goal is to identify these physicians and encourage their 
ot participation. 

-As an aid in identification, | ask that all physicians, 
ve or inactive, with any type of physical handicap 
: | contact me at St Paul-Ramsey Medical Education and 

= en Foundation, 640 Jackson St, St Paul, MN 
+ 5510 


Frank c 
St Paul 































Sustained-Action Tablets. l 


opens the way 
..innasal/sinus =| 
congestionand > 
blocked eustachian 

tubes 


.„in sneezing, runny 
nose, itchy eyes, and 
other allergic 
symptoms 












...for up to 24 hours 
with convenient $ 
b.i.d. dosage 


Clinical Considerations: 
INDICATIONS 
DRIXORAL Sustained-Action Tablets are =: 
indicated for the relief of symptoms of upper 
respiratory mucosal congestion in seasonal: 
and perennial nasal allergies, acute rhinitis, 
rhinosinusitis, and eustachian tube blockage. 
CONTRAINDICATIONS 
DRIXORAL should not be given to children 
under 12 years of age. 

DRIXORAL should not be administered to 
pregnant women or nursing mothers, until 
the safety of this preparation for use during 
gestation and lactation is established. N 

DRIXORAL is contraindicated in patients i 
with severe hypertension and coronary 
artery disease 
WARNINGS 
As in the case of other preparations. 
containing central nervous system-acting 
drugs, patients receiving DRIXORAL should 
be cautioned about possible additive effects 
with alcohol and other central nervous 
system depressants, such as hypnotics, 
sedatives and tranquilizers 

Patients receiving DRIXORAL. should 
also be cautioned against hazardous 
occupations requiring complete mental 
alertness, such as operating machinery or 
driving a motor vehicle. 
PRECAUTIONS 
Preparations containing pseudoephedrine 
should be used cautiously in patients with 
the following conditions: hypertension; 
coronary artery disease, or any other 
cardiovascular disease: glaucoma: prostatic 
hypertrophy; hyperthyroidism: diabetes. 
ADVERSE REACTIONS 
The physician should be alert to the 
possibility of any of the adverse reactions 
which have been observed with 
sympathomimetic and antihistaminic druge 
These include: drowsiness; confusion: : 
restlessness; nausea: vomiting: drug rashi 
vertigo; palpitation; anorexia: dizziness: 
dysuria due to.vesicle sphincter spasm: - 
headache, insomnia; anxiety: tension: 
weakness: tachycardia: angina: weating, 
blood pressure elevation: mydri 
distress: abdominal cramps: central nervous 













“system stimulation. circulatory collapse: 
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For more compiete details, consult- * 


_ package insert or Schering literature 


available from your Schering — 


Representative or Professional Services 
: eben Schering Corporation, 





alee 


bD i d 
brand of dexbrompheniramine maleate 6 mg. and pseudoephedrine sulfate 120 mg. 


Sustained-Action Tablets 
antihistamine/decongestant action 


opens the way 
and delivers 

A relief in upper 
\ respiratory 
congestion 


See Clinical A .... section on opposite page. 
Copyrigt © 1980, Schering Corporation. Ail Rights Reserved 
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DEEP ANESTHESIA 


CONTROLS PAIN 


SUPPRESSES 
GAG REFLEX 


IMPROVED 


CETAC, 


Control Pain 
Control Gagging 


EFFECTIVE ONLY ON 
MUCOUS MEMBRANE 


5 esthesie: By 
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STRESS HEADACHE 
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ESGIC 


CAUTIOUS of Aspirin 
CONCERN over Phenacetin 
CAREFUL of Coloring Dyes 


zk ESGIC’ pB8 


Containing . . .Acetaminophen 
(No coloring dyes in new white ESGIC tablet) 





5/77 
COMPOSITION: Each tablet contains: 
DkeltUlalisbarirtirta Acid: (butalbital) mh. toss civ cle acdta amc coe wie EEE oy, elena swale wp Bre inva a T ave vsay) oly a E a» +++ 50 mg. (3/4 gr.) 
WARNING: May be habit forming 
Perera ROMS Es fe EP fe JET Dis it BRUM rg a We Sina) a 8 ao, a Anaa aaae o a e ate collar h) Ea Wos aPeak veges) nPE PEA ORNs ee 40 mg. (2/3 gr.) 
T T ESN iy BARRED Ee EO UD CAL roo Satlete cal T Sn0, Wile “O° EAE E te. © O16\s Rime E T re atanees Tone der ka eke. © e a Par ket E oe 325 mg. (5 gr.) 


Caution: Federal law prohibits dispensing without a prescription. 


Properties and Therapeutics: Many clinicians report that nervous tension and anxiety underlie stress or muscle contraction headache. Sustained contraction of head and neck muscles is a 
major factor in this type of headache. ESGIC was designed to be an effective means of relieving head pain due to these factors by combining the analgesic effect of acetaminophen with the 
mild sedative effect of isobutylallylbarbituric acid. Acetaminophen may be used safely and comfortably by most persons sensitive to aspirin. 









*Indications: Based on a review of this drug by the National Academy of Sciences-National Research Council and/or other information, FDA has classified the indications as follows: 
“Possibly” effective: For use to relieve pain, in “conditions in which combined sedative and analgesic action is desired, such as, nervous tension and sleeplessness associated with 
pain, headache, or general malaise”; in nervous and muscular pain accompanied by hyperexcitability and nervousness; and in “all conditions requiring relief of pain or reduction of 
fever, such as rheumatic and arthritic conditions, neuralgia, aches and pains, dysmenorrhea, respiratory infections and febrile conditions (common colds and grippe), dental extractions 
and minor surgical procedures and headaches.” Final classification of the less-than-effective indications requires further investigation. 







Contraindications: Hypersensitivity to any of the components. 
Precautions: Due to the presence of a barbiturate, may be habit forming. Excessive or prolonged use should be avoided. Keep out of the reach of children. 

Side Effects: In rare instances drowsiness, nausea, constipation, dizziness, and skin rash may occur. Discontinue use immediately upon occurrence of any such reactions. 
Adult Dosage: One to two tablets, repeated if necessary, but not more than six per day. 


Complimentary Clinical Trial SAMPLES will be sent on Request. GILBERT LABORATORIES 
Distributed Nationally Chester, New Jersey 07930 
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THE vi i l e sGUPL 
CONSIDER TO BE 


Now you can have direct visualization of the larynx and nasopharynx -easily and 
without patient discomfort. The Machida ENT-25II Nasopharyngolaryngoscope 
is so effective, you'll wonder how you ever got along without it. 


Optical Superiority 

The remarkable clarity and resolution of Machida’s unique fiberoptic image 
bundle and lens system assures reliable diagnoses and excellent endoscopic 
photography. A 70° field of vision provides distortion-free viewing over a wide 
area, providing images Clinically equivalent to those of rigid optical systems. 


Advantages for your Patient 

The small caliber insertion tube facilitates passage through the nasal 
chambers of newborn or adult to provide a complete examination in your office 
or at the patient’s bedside. Machida has increased the tip deflection range 

to 220° This means you can deflect the tip 130° up to 90° down within a very 
small bending radius. This enhances your ability to explore areas 

where no previous instrument could work. 


Proven Performance of Machida 

Fewer than 10% of all Machida ENT scopes sold in the last five years have ever 
been back for a repair, or even a minor adjustment. That is because every 
aspect of the instrument is designed to last-from the insulated fiber bundles, to 
the kink-resisting strain relief, to the responsive deflection mechanism. That’s 
why more Otolaryngologists use Machida than all other flexible scopes combined. 


Simplified Photographic Recording of Therapeutic Response 

A good photographic record of important cases is a valuable adjunct to flexible 
endoscopy. By simple coupling to your 35 mm camera, serial photographic 
follow-up can become a routine part of your patient's file. 


Arrange a Demonstration Soon 

There is no substitute for trial by use. We would like you to try the Machida 
flexible ENT scope in your office...soon...with no charge or obligation. To acquire 
a demonstration instrument, call 201-767-7350, or return the coupon on the next 
page. We think you'll agree that the ENT-25II is truly “indispensable’’. 


MACHIDA 


MACHIDA AMERICA, INC. 
65 OAK STREET e NORWOOD, N.J. 07648 e 201-767-7350 


©Copyright 1981, Machida America Inc 


E.N.T. weet IALILT> 
“INDISPENSABLE” 





CLIP AND RETURN TODAY 


YES. |’d like to learn more about 
the Machida ENT-25II. 


O Please send literature and current papers. 
O Please call to arrange a demonstration. 
Name 

Address 


Hospital 
Speciality 


Telephone 
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MACHIDA AMERICA, INC. 65 Oak Street e Norwood, N.J. 07648 © 201-767-7350 
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~ 5toZ0minutes...insteadofdays — 
CERUMENEX crops 


(triethanolamine polypeptide oleate- condensate) 





Remove ear "a Single, simple treatment 


Fast — A single, 15-30 minute treatment i in the office or home is usually all that is needed. 
Simple — Does not require repeated instillations for several days, as do other agents — 
helps avoid painful instrumentation. 

eee cee Efficacy — Excellent results reported in more than 95% in over 2,800 
patients. * 


Simple 15-30 minute home or office procedure: 
1. Fill ear canal with the drops, with patient’s head tilted at 45° angle. 

..2. Insert cotton plug and allow to remain for only 15-30 minutes. 

3. Gently flush ear with lukewarm water, using soft rubber syringe (avoid excessive 
pressure). 










s Indications: Removal of cerumen; removal of impacted cerumen prior to known dermatologic sensitivity or other allergic manifestations. Avoid 
ear examination, otologic therapy or audiometry. Contraindications: undue exposure of large skin areas to the drug. Adverse Reactions: 
Previous untoward reaction to the drops; positive patch test. Precautions: Reported incidence in clinical studies* is about 1% ranging from mild 


Patch test in patients with suspected or known allergy. Use with caution in erythema to severe eczematoid reaction of external ear and periauricular 
Otitis externa; avoid using in otitis media, presence of perforated drum, tissue; all reported uneventful resolution and no sequelae. 


“Bibliography available on request. 
Purdue Frederick 
© Copyright 1978, The Purdue Frederick PRENNA, CT 06856 
211978 B! 


_XOMED INTRODUCES 
EF THE PANJE ty 
p VOICE PROSTHESIS (| 


CLARITY AND SIMPLICITY IN VOCAL RESTORATION. 


Product Number 16-10000 (Prosthesis) 7 
‘a 


ar z A iA És re BT ee sas /) 
Prod -25040 (Inserter) Patents Pending er 
Restores Intelligible Speech 


Simple Fistula Procedure ENE EAE ET 
Universal Size 

Easily Removed and Inserted by Patient a 

Excellent Clinical Results* wa 


Now available exclusively from Xomed. For further 
information or to place an order, call or write today. 


*Panje, William R. Prosthetic Vocal Rehabilitation Following Laryngectumy. 
Ann Otol Rhinol Laryngol 1981 Vol. 91 (Mar. -Apr.). 

Xomed, Inc. 

8641 Baypine Rd., Jacksonville, Fl. 32216 

Call toll free 1-800-874-5797 

In Alaska, Hawaii or Florida-call collect 

(904) 731-7109 

TWX 810-827-6439 i 
Xomed Canada Wh 


106 East Dr., Brampton, Ontario L6T-1C1 © 
(416) 791-3665 g Gr. 
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5 THE DEPARTM Tonsillitis and pharyngitis cdused by Group A beta-hemolytic 


. The University of Michigan Medical School menni abd pneumonia caused by S. pneumoniae (formerly 
Ann Arbor, Michigan 


l Orba media naand by S. pneumonioe (formerly D, 
MALCOLM D, GRAHAM, M.D.—COURSE DIRECTOR Revie oxererbaton of chronic bronchitis caused by M. in- 
wenzae 
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Oct 19-23, 1981 Jun 14-18, 1982 ratory disease due to H. influenzae, " 
| 5 SKIN AND SKIN STRUCTURES {intei tary) infections caused 
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URINARY TRACT INFECTIONS caused by E., coli and P. mirabilis, 
(This drug should not be used in any E. coli and P, mirabiliy intet» 
tions other then urinary tract.) 

NOTE; Perform cultures and susceptibility tests initially and dur- 


Mar 8-12, 1982 
Intensive one week courses will emphasize the surgical and 


anatomical approaches to the temporal bone and will be reponse os tir al arupy and asean tibl 
presented in a manner relevant for the otologic surgeon, utilizing arar reana ea sched adidas Wih hiia of 
lectures and videotape presentations of surgical techniques, as an allergic reaction to penicillins, 

well as temporal bone dissection. bab lea daca saly Ba aaa de 


Both mornings and afternoons will be spent in the dissection Cyclocitin has less in vitro activity than othar druga of the 
laboratory, thereby giving extensive drilling experience in both 


ficacious for recommended indications. 


A A f i 
temporal bone anatomy and surgical techniques. Lectures and reactiona hove been reported in perian on pene tn A 
demonstrations will be provided by members of the faculty of the thau Phat sacred ia ranean trent acini, Patol 
Department of Otorhinolaryngology and Kresge Hearing Research shivtiy to techie allergena. Trace are er ae $ 
institute, thereby uniquely blending basic science and clinical with ive of Lag svt hypersensitivity reactions who ex; 
otologic instruction. Drill handpieces and dissection instruments with a cephalosporin; Before penicillin therapy, carefully in- 
will be provided. cephalosporin and other allergens: altargie auction oc 
» ti i I, j» 
, * ous Snaphyincteld reactions require immediaie-eme ency 
The fee for these courses will be $1,000.00 for each re, d 7 drug ‘ "eau PP rm : ata 
physician. 50 hours Category | CME credits management, including intuens should alas ba admina 
‘ x tered as indicated. 
For further information, contact: Erecoutloas Prolonged use of aaiibioties may promote ann 
Malcolm D. Graham, M.D. a tne o ranniami superinfection occurs, take 


Department of Otorhinolaryngology formaa ice aod unt af donis op to 10 tae te boon dove 
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controled studies in pregnant women. Because animal reprodu 
tion studies are not always predictive of human response, vse this 
Ph. 313 764-4131 or 313 763-5115 drug during pregnancy only if clearly needed. 
NURSING MOTHERS: It is not known whether this drug is excreted 
in human milk. Because many drugs are, exercise caution when 
cyclacillin is given to o nursing woman, 4 
Adverse Reactions Oral cyclacillin is generally well tolerated. As ` 
with other penicillins, untoward sensitivity reactions are likely, 
particularly in those who previously demonstrated penicillin 
ypersensitivity or with history of allergy, asthma, hay fever, or 
urticaria. Adverse reactions reported wath cyclacillin: diarrhea (in 
approximately | out of 20 patients treated), nausea and vomiting 


{in approximately 1 in 50), and skin rash (in approximately 1 in 
| N DIANA PO LIS 60). Isolated instances of headache, dizziness, abdominal pain, 
vaginitis, and urticaria have been reported. (See WARNINGS) 


Other less frequent adverse reactions which may occur and are 
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‘The Summating Potential 


and Meniere’s Disease 


I. Summating Potential Amplitude in Meniere and Non-Meniere Ears 


Alfred C. Coats, MD 


è We investigated the relationship be- 
tween: Meniere’s disease and the abnor- 
mally enlarged summating potential (SP) 

“jn a series of patients and normal sub- 
R jects. Cochlear ‘and auditory nerve re- 
` sponses to rectangular-pulse clicks, de- 
livered at a rate of 8/s and an intensity of 


o 115 dB peak-equivalent sound pressure 


vel, were recorded from ear canal skin. 
` We performed a parabolic regression for 
SP amplitudes as a function of auditory 
“nerve action potential (AP) amplitudes in 
normal ears and obtained the 95% confi- 
». dence interval (+2 SD) for normal scatter 

-around the fitted curve. Sixty-eight per- 


“gent of SP amplitudes from ears with 


Meniere's: disease exceeded the upper 
normal confidence limit. In contrast, only 
7% of the cochlear ears and none of the 
retrocochiear ears had SP amplitudes 
above this normal upper limit. Cochlear 
microphonic potentials and APs from the 


n @ars.with Meniere's disease also tended 


to be larger than normal, but this tendency 
“was not strong enough to be of diagnostic 
use. 
(Arch Otolaryngol 1981;107:199-208) 


Aesapted for publication July 30, 1980. 
From the Departments of Otorhinolaryngolo- 
» gy and Communicative Sciences and Neurology, 

avlor-College of Medicine, Houston. 

“Reprint requests to Institute of Otorhinolaryn- 
_gology and Communicative Disorders, Neurosen- 
= sory Center of Houston, 6501 Fannin St, Hous- 

‘ton, TX. 77030 (Dr Coats). 
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Ro at least three elec- 
trocochleography laboratories 
have reported an apparent relation- 
ship between Meniere’s disease and 
pathologic enlargement of the coch- 
lear summating potential (SP).'* 
However, the investigators reached 
different conclusions about the poten- 
tial efficacy of this abnormality in 
clinical diagnosis. Eggermont,’ who 
used tone-burst responses, concluded 
that the extreme variability of the SP 
amplitude across subjects severely 
limited its potential diagnostic use. 
Even when he attempted to reduce 
this variability by expressing SP 
amplitude as a percent of auditory 
nerve action potential (AP) amplitude 
(the SP-AP ratio), Eggermont found a 
rather poor separation of ears with 
Meniere’s disease from normal ears.’ 

In contrast, Gibson et al, using 
rectangular-pulse clicks as stimuli, 
found impressive correspondence be- 
tween the SP magnitude (measured as 
combined SP-AP duration) and a clin- 
ically defined scale of “diagnostic 
certainty” of Meniere’s disease. 
Ramsden and colleagues’ also have de- 
scribed pathologic SP enlargement 
(determined, however, by amplitude 
rather than by duration) in clinically 
diagnosed endolymphatic hydrops as- 
sociated with congenital and acquired 
tertiary syphilis. 

All of these investigations utilized 


transtympanic electrodes, We had 
observed that the SP can be recorded 
from the external auditory meatus. 
(EAM) with good reliability. We also 
had encountered patients with typical 
histories of Meniere’s disease whose 
EAM-recorded SPs seemed unusually 
large. Figure 1 shows an example of © 
normal cochlear potentials (cochlear 
microphonic [CM], as well as the SP) 
and the auditory nerve AP recorded 
from the EAM. Figure 2 shows a 
pathologically enlarged SP that. was. 
recorded from a patient whose condi- 
tion was diagnosed as Meniere’s dis- 
ease in the right ear. The EAM place- . 
ment offers obvious practical 
advantages over the transtympanic 
placement; hence, we have used this 
technique to investigate further the 
relationship between the EAM- 
recorded SP and clinically diagnosed 
Meniere’s disease. 

This investigation was based on the 
following working hypotheses: (1) Thè 
involved ears of some, but probably 


not all, patients with clinically diag- 


nosed Meniere's disease would. show . 
endolymphatic hydrops if they could. 
be examined histologically. (2) An 
enlarged SP is related to endolym- 
phatic hydrops. To test these hypoth- 
eses, we first devised a set of clinical 
criteria for probable endolymphatic 
hydrops (Table 1). We then deter- 
mined the degree to which enlarged 
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: Amplitude measurement criteria 
-tor cochlear microphonic (CM), auditory 
- nerve action potential (AP) N; peak, and 

summating potential (SP). At top, labeled 
dC, are shown separate compression 
(dotted line) and rarefaction (solid tine) 
“-- rectangular-pulse click responses record- 
d from external auditory meatus (EAM) 
_ with nasion “reference.” At bottom left, 
labeled AR — C; is waveform produced by 
subtracting C response from R response. 
At bottom right, labeled R + C, is wave- 
form produced. by adding C and R 
responses. Upward deflections represent 
negative polarity at EAM, and time-scale 
zeros are set at leading edge of rectangu- 
lar pulse. driving ear speaker. Click rate 
was 8/s; click intensity was at 115 dB 
peak-equivalent sound pressure level. 
Each C and R response is average of 1,000 
single sweeps. Voltage calibrations for 
both SP and CM measurements are based 
on dividing summed or subtracted wave- 
forms by two to give amplitude measure- 
ments comparable with those on original 
unprocessed waveforms. 
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= = NORM (SPs and APs) recorded from external 
è Ẹ NEG auditory meatus in patient with Meniere's 
a A NEG disease involving right ear. Stimuli werè 
A & NT rectangular-pulse clicks at 115 dB peak- 
= no 3 equivalent sound pressure level. Click 
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leading edge of N, peak. Rapid click rate 
(records at bottom) suppresses AP but 
leaves SP relatively unaffected. PTA indi- 
cates pure-tone average; PBRT, phonemi- 
cally balance (word) reception threshold: 
SSIRT, synthetic sentence identification 
reception threshold; PB, phonemicaily 
balanced (word) maximum for word recog- 
nition vs sound intensity (function); SSI, 
synthetic sentence identification (func- 
tion). maximum; SPAR, sensitivity predic- 
tion from acoustic reflex; REF D, reflex 
decay; BCL, Bekesy's comfortable loud: 






200/s 










tion test; and NT, not tested. 


oo Hime, ms 


ness; and STAT, suprathreshold adapta- 0" 












diagnosed Meniere’s disease from 







n rmal ears and from ears with hear- 
ing deficits (both cochlear and retro- 






cochlear) that did not meet our clini- 
eal criteria for Meniere’s disease. ~~ 





METHODS 
Stimulating and Recording 


Click APs and cochlear. potentials were 


recorded from the EAM, by computer aver- 
aging with a system band-pass of 20 Hz to 


‘either 3 kHz or, in a few recent tests, 10° 


kHz (roll-off, 12 dB/octave). The subjects 

reclined in an electrostatically shielded, 

double-wall sound-isolation room. Most 
subjects were sedated with 1,000 mg of 
chloral hydrate. 

The “reference” electrode was on the 
bridge of the nose, The “active” electrode 
was a silver ball that was mounted near the 
ënd of a V-shaped plastic strip made of a 
heat-formed plastic sheet (diameter, 0.0075 
em: width, 3.0 to 3.5 mm). First, the ear 

was irrigated with warmed 2% hydrogen 
“peroxide solution; then, after placing a 

droplet of electrode gel on the contact 
“point, the electrode was inserted. under 
head-lamp observation so that the. silver 

pall contacted the ear canal skin within 4 

mm of the tympanic anulus in the postero- 

inferior quadrant. 

The impedance between the ear canal 

and reference electrodes was always high 
“(15 to 100 kQ at 3 kHz—considerably higher 
at lower frequencies); hence, high-input 
impedance preamplifiers with good com- 
mon-mode rejection were required to 
obtain consistently good recordings from 
the EAM. We used preamplifiers of our 
own design and construction that had an 

_- input impedance of 1 gigohm and common- 
mode rejection of 100 dB at 60 Hz. 

Averaging analysis times were 20 ms 
and included 250 data points. The averag- 
ing program included an “artifact-reject” 
provision that tested each sweep for off- 
scale data points and rejected all sweeps 

© that included 10% or more off-scale data 
points. 

Clicks were generated by matched 
audiometric earspeakers that were located 
inside nested copper and mu-metal shield- 
ing cans mounted in a common high-fideli- 
ty-headset.’ The driving pulse was a 0.024- 
<ms rectangular pulse that was delayed 1.5 
“ms after average onset to allow determina- 

“tionof the prestimulus baseline. Between 
100 Hz and 10 kHz, the click’s frequency 
spectrum was flat within +7 dB. Within 
_ this range, ithad a major peak at 3 to 4 kHz 

and a lesser peak at 9 kHz.* Before each 
ding session, click intensities in the 
ivalent. sound pressure level 
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-via a flat-plate coupler. All responses dis- 


(peSPL) were measured with the earspeak- ; 


coupled to a three-chamber artificial ear 


cussed in this report were obtained at a 114 
to 116 dB peSPL, which is about 85 dB 
relative to the normal behavioral thresh- 


old. 


‘Measurement of Responses 


Rarefaction. (R) and compression (C) 


: responses were averaged separately (each 
‘average incorporated ‘1,000 single re- 
sponses) and then added or subtracted 


separately off-line to emphasize polarity- 
constant or polarity-reversing components, 


= respectively. Figure 1 shows the appear- 


ance of typical. individual C and R click 
responses and the effect of adding (R + C) 
and subtracting (R — C) these responses. 
The CM potential and some late compo- 
nents of the neural response are empha- 
sized in the subtracted waveform. The 
polarity of the SPs remains constant when 
the stimulus polarity is reversed. There- 
fore, it, along with the AP, is emphasized 
in the R + C responses. 

In the typical R + C response, the SP 
appears as a “hump” on the leading edge of 
the AP N, peak, and the SP peak is seen as 
an inflection where the first negative N, 
deflection rises above the SP waveform. As 
Fig 1 demonstrates, the SP amplitude was 
measured from the prestimulus baseline 
(estimated by inspection) to this inflection 
point. The amplitude of the N, peak 
(termed “AP amplitude”) was measured 
from this same baseline. Also, to investi- 
gate possible confounding effects of mea- 
surement criteria, we measured the AP 
amplitude from the SP peak to the N, peak 
(in effect, the difference between the N, 
and SP baseline-peak amplitudes). From 
the subtracted response waveform, we 
measured the CM amplitude between the 
largest positive-negative excursions (Fig 
1). 

In the most recent 45 tests of this series, 
we included a high click rate (one was 
200/s, and the rest were 150/s), as well as 
our standard rate of 8/s. At the higher click 
rate, the AP amplitude is greatly 
depressed (though not completely elimi- 
nated), whereas the SP is unchanged (Fig 
2). Thus, stimulation at the high click rate 
tends to isolate the SP response. Summat- 
ing potential amplitudes agreed within 
15% in all tests where both the low- and 
high-rate responses were available. 


Subjects 


Seventy-one patients with otologic path- 
ologic conditions were selected from 99 
consecutive clinical electrocochleographic 
and auditory brainstem-evoked response 


sts that were done betw 


ee ruary | 1977 and October 1979 (inclu 


For -all. patients and normal subject 
informed: consent was obtained after the 
nature of the procedures was explained 
fully. 
Table 2 lists the reasons for cuchiding: 
patients from the study: and the number of 
patients who were exeluded for each = 
son. In addition to the 145 clinical ears, 48 
audiometrically normal ears from 29 sub- 
jects were studied. Table 3 outlines the age. 
and sex distributions for all subject 
groups. 
All patients were given a clinical. 
audiometric evaluation that included, aşsa: 
minimum, pure-tone thresholds, ‘perform- 
ance-intensity functions for phonemicall 
balanced words and/or synthetic’ sef: 
tences, and tympanometry and stapedius 
reflex thresholds. Also, all patients wer 
given a physical examination; from each’ 
patient, a neuro-otologic history. was 
obtained. Additionally, most patients had 
roentgenographic, laboratory, diagno: : 
audiometric, and electronystagmographic ; 
examinations. 
On the basis of clinical data, the 145 
pathologic and 48 normal ears were classi- 
fied into the categories listed in Table 1. 
The criteria for ears with Meniere’s diseasé 
are based on clinical reports that accom- 
pany published descriptions of temporal 
bone histopathologic conditions." Our. 
eriteria for Meniere’s disease are some- 
what more stringent than the criteria 
established by the American Academy of 
Ophthalmology and  Otolaryngology’s 
(AAOO) Committee on Hearing and Equi- 
librium, ie, all of the ears with Meniere's 
disease in the present study meet ‘the. 
AAOO criteria, but the AAOO criteria for 
Meniere’s disease” would probably admit: 
some ears that we classified as cochlear: 
Before classifying ears, we abstracted clins: ` 
ical data for each patient onto a separate. 
sheet that excluded patient identification. 
and electrocochleographic results. Table 4. 
lists the number of ears classified into each = 
clinical category. 


RESULTS 
Absolute Amplitudes 


Table 5 shows group means and SDs 
for the CM, SP, and AP amplitudes... 
For comparison, we also include 
across-group mean hearing levels (4 to 
8 kHz), since the AP amplitude (and 
possible SP and CM amplitudes as. 
well, though this point needs furthe 
study) is closely correlated with hear- 
ing levels at these frequencies. It i 
commonly accepted that ABRs can be 
resolved to amplitudes that are some- 
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riteria for Clinical Classification of Ears 


No clinical evidence of neurologic or otologic disorder 
-Unremarkable history by standard questionnaire 

`- Normal results of neurologic examination 

“Normal audiometric examination 

“Pure-tone thresholds within 15 dB of ANSI-1869 standard 

Normal results of all retrocochlear audiometric tests 





























: Conductive or Mixed 


deficit 

Meniere's Disease 

All of the following 
Pure cochlear deficit by audiometry 











No retrocochlear abnormalities 


Idiopathic hearing loss 
Episodic dizziness 
Tinnitus 


:: Audiometric evidence, by impedance and/or bone-conduction testing, of conductive 


Hearing level (HL) > 15 dB at 1 or more frequencies 


No evidence, by impedance or bone conduction, of conductive deficit 


No neurologic abnormalities by either history, 
physical examination, or laboratory test 












«Plus any three of the following 








Episodic tinnitus 








Fullness in involved ear or ears 





Dizziness characterized as spinning sensation and/or accompanied by nausea 
“Ascending” audiometric pattern (2 kHz HL > average of 250 and 500 Hz HLs) 
Hearing loss episodic (documented by repeated audiograms) 


Hearing loss and/or tinnitus exacerbation correlated with exacerbation of dizziness 














disease 








- what below 0.1 uV; hence, the SP 
amplitudes recorded from the EAM 
(0.89 + 0.17 uV) are well within the 
“resolving power of standard-evoked 
potential instrumentation. In fact, we 
found that only about 7% of the 
normal SP amplitudes were so small 
that we were not certain whether we 
measured a response or a random 
noise peak. Generally, these small, 
“uncertain” SP peaks were below the 
0.1-uV. range (see the normal SP 
amplitude distributions plotted in Fig 
3). 
Among the group with pathologic 
ears, amplitudes of all electrocochleo- 
graphie responses overlapped consid- 
erably. Thus, as will be discussed 
further, absolute SP amplitudes prob- 
ably will find relatively little clinical 
application. However, there are sev- 
eral significant differences (at the .05 
level—two tail) between normal and 
„pathologic group means (as indicated 
‘in Table 5), which will have to be 
accounted for by any explanation of 
pathophysiologic mechanisms. First, 
in the group with Meniere’s disease, 
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Cochlear Deficits Without Meniere’s Disease 
Pure cochlear deficit by audiometry, but failing to meet additional criteria for Meniere's 


Possible or Confirmed Retrocochlear Deficit 
Audiometric deficit, plus any one of the following 

Anatomically confirmed (by radiology, surgery, or autopsy) lesion involving CNS 

One or more retrocochiear audiometric signs 

One or more objective neurologic signs 



































not only SPs, but also CM amplitudes 
and, if hearing level is considered also, 
probably APs, tended to be relatively 
larger. Second, in the group with coch- 
lear deficits, the SP, AP, and probably 
CM amplitudes all tended to be small- 
er than normal. Finally, in the group 
with retrocochlear deficits, the AP 
and SP were smaller than normal, but 
the CM amplitude did not differ sig- 
nificantly from normal. 


Relationship Between SP 
and AP Amplitude in Normal Ears 


If differences across subjects in AP 
and SP amplitude are caused by vari- 
ables that influence both responses, 
then expressing the SP amplitude 
relative to the AP amplitude ought to 
reduce variability across subjects and 
thereby increase the precision with 
which pathologic and normal SP 
amplitudes can be separated. Egger- 
mont’s' use of the SP-AP amplitude 
ratio was based on this assumption of 
covariability. However, if the “normal 
limit” of the SP-AP ratio is to remain 
constant across the entire range of 













-Total Tests 
Exclusions- 

Repeats 

No otologic path- 

ologic condi- 

















tion* 9 
Conductive defi- ` 

citst 4 
Unciassifiable 1 
Bilaterally absent 

responses 3 
Poor records 1 
Vertex records 

only 4 
4-kHz pip only 1 
No clinical infor- 

mation 2 

Total exclusions 28 






Total patients 


in study 71 (145 ears)t 


*Included in the normal group. 
Three ears opposite conductive-deficit ears 
were included in the study population. 


Table 3.—Age and Sex 
Distribution of Clinical Groups 


Age 
Range, yr 
(Mean) 


“Normal” 
subjects 
Cochlear 


Meniere's 
disease 

Retrocochlear 
and possible 
retrocochlear 


absolute AP and SP amplitudes, then 
the relationship between the SP and 
AP must fulfill the following require- 
ments: (1) It must be linear, and it 
must have a zero intercept. (2) Its 
relative variability must be constant. 
To test these assumptions, we made 
a scatter plot of normal SP-vs-AP 
amplitude points and fit linear and 
parabolic curves. We then determined 
the significance of the difference 
between the linear and parabolic cor- 
relation coefficients. The SP and AP 
amplitudes were highly correlated 
(r = .795 for linear fit; r = 834 for 
parabolic fit) across normal subjects. 
However, the parabolic correlation 
coefficient was significantly larger 
than the linear correlation coefficient 
(t = 2.73; n = 48; P < .01), thus indis 


cating that the SP-AP relationship J 


across subjects 
near.” 
Figure 4 shows the normal SP-vs- 


is probably nonli-- 
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h a parabolic esti- 


ms on equal eae its 
extent. We tested this impression by 
subdividing the points into three sub- 
"groups according to AP amplitude (0.0 
to 1.3 pV;-14-to 2.5 uV; and 2.6 to 5.5 
pV) and calculating SP amplitude 
_ variances about the estimating curve 
for each group. Table 6 shows the 
‘results. As the SP amplitude in- 
creased, absolute variability increased 
only slightly (L test?! demonstrated no 
significant differences among the 
three variances). In contrast, relative 
variability increased dramatically. 
: Thus, the assumption of constant rela- 
tive variability of the SP amplitude is 
“not justified, whereas absolute vari- 
ability may be presumed constant as a 
first approximation. 
Under the assumption of constant 
absolute variability, we used the dot- 
ted +2 SD limit in Fig 4 as the upper 
“normal limit” against which to com- 
pare results from pathologie ears. In 
contrast, the use of a constant SP-AP 
ratio as the upper normal limit is 
clearly invalid. For example, the upper 
‘normal SP limit (taken at +2 SD) at 
AP amplitudes of 5, 3, and 1 pV is 
about 0.82, 0.71, and 0.42 pV, respec- 
tively, yielding ratios of 0.16, 0.24, and 
0.42. 


Separation of Abnormal Ears 
From Normal Ears by SP Amplitude 


To compare our results directly with 
‘Eggermont’s findings,’ we expressed 
SP amplitudes in absolute and relative 
($P-AP ratio) terms and determined 
the separation of ears with Meniere’s 
disease. from normal ears and ears 
from other clinical groups. We then 
compared separations, achieved by 
these methods of expressing SP 
amplitude, with separations, achieved 
by comparison, with the “curve-fit” 
normal limit (+2 SD curve, Fig 4). 
‘Figures 3 and 5 through 7 show the 
_ results. 

Relatively few ears with Meniere's 
_ disease had absolute SP amplitudes 
that were above the normal range 
{Fig 3). This result agrees with Egger- 
monts findings. The SP-AP ratio 
separated a larger percentage of the 


-Arch Otolaryngol—Vol 107, Apri! 1981 


Table 4.—Classification of Ears —— 


Patients / 
Sujecis 


No. ofEars 
niin 


i exeneee : aes 


Total. No. 
of core 


a eee Sl | 


Mild cochlear toss opposite 
normal ear 

Retrocochiear (RC) and 
possible RC 


Ear opposite RC 


Ears opposite ears with 
Meniere's disease 


*Inciudes one ear from patient with unilateral mixed deficit in opposite ear. 


tNo action potential. 


tincludes two ears from patients with unilateral mixed deficit in opposite ear. 


Table 5.—SP, AP, and CM Amplitudes* . 


Normal (N = 48) 0.51 + 0.34 


Meniere's disease 
(N = 22) 
Cochlear 
(N = 44) 
RC (N = 39) 


0.71 +0.44} 


0.39 +0.23§ 
0.44 + 0.39 


0.39 +0.17 
0.64 +0.45} 


0.23 +0.17} 
0.17 +0.15} 


Group Mean + SD, uV 


2.174:1.16 
1.60+1.17 


0,88 + 0.69t 
0.87 +1.03} 


*SP indicates summating potential; AP, action potential; CM, cochiear microphonic; HL, hea 


level; and RC, retrocochiear. 


{Significant difference from normal mean, P < .05. 
{Significant difference from normal mean, P < .005. 
§Significant difference from normal mean, P < .10. 


ears with Meniere’s disease from the 
normal ears. However, relatively large 
proportions of the ears with cochlear 
and retrocochlear deficits also had 
abnormally large SP-AP ratios (Fig 
5). This high false-positive rate is not 
surprising, since, among ears with 
both cochlear and retrocochlear defi- 
cits, absolute AP and SP amplitudes 
tended to be low (Table 5 and Fig 3), 
and, as discussed previously, the 
normal SP-AP ratio tends to increase 
as absolute amplitudes decrease. 

In Fig 6, the AP-SP amplitude 
points from the groups of pathologic 
ears are plotted on the +2 SD normal 
eurve-fit range. This curve-fit criteri- 
on separated ears with Meniere’s dis- 
ease from all types of ears without 
Meniere's disease more reliably than 
did either the absolute SP amplitude 
or the SP-AP ratio. However, SP 
enlargement among the ears with 
Meniere’s disease tended to become 
less pronounced as absolute ampli- 
tudes decreased. Indeed, all nonen- 


Table 6.—Variability of. 
Norma! SP Amplitudes Abot it 
SP-vs-AP Estimating Curve* 


Variability of SP 

$D/Mean,. - 

AP, aV SP, nV SD, LV MGs 
096 023 0.08 
190 039 0.09 
336 055 0.10 


*SP indicates summating potential; AP, action 
potential. VEN 


Mean (N = 16) 


larged SP amplitudes among the ears 
with Meniere’s disease occurred in 
ears that had relatively low (below 
about 0.4 uV) AP amplitudes. : 
Figure 7 shows the enlarged SP 
“detection rates,” among the clinical 
groups, yielded by the three different: 
tests of SP amplitude. These plots. 
indicate poor sensitivity for the abso- 
lute SP amplitude test, poor specifici- 
ty for the SP-AP ratio: test, and t 
best. combination of specificity and 
sensitivity for the curve-fit test. 
For. the curve-fit test, the 
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0.42 































‘limit of normal group. 


detection rate among normal ears is 
expected, since the normal limit was 
defined to exclude, approximately, 
this proportion of data points. The 
6.8% detection rate among the coch- 
_lear ears is not unexpected (in fact, we 
anticipated a higher rate among this 
group), since the conditions of many 
patients with cochlear deficits caused 
-by endolymphatic hydrops probably 
“do not fit the classic clinical picture 
associated with this histopathologic 
entity. 


Ears Opposite Ears 
` With Meniere’s Disease 


It is widely suspected that, among 
_patients..with supposed unilateral 
Meniere’s disease, there may be a 
fairly high incidence of undetected 
_ dysfunction in the supposedly unin- 
volved ear. Among the patients in the 
present study,- there were 18 ears 
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-Fig 3.~Frequency distributions of absolute summating potential 
(SP) amplitudes in different clinical groups (Meniere, cochlear, 
_fetrocochiear, and normal). Vertical dotted line shows upper 2 SD 


Meniere- © 










Normai 


SP-AP Ratio 








Fig 4.—Scatter plot of summating potential 
(SP) vs action potential (AP) amplitudes 
from normal ears. Parabolic least- 
squares-estimating curve (solid line) and 
+2,y limits (dotted curves) are superim- 
posed. Formula for parabolic-estimating 
curve was: Y = 0.032 X? + 0.232 X— 
0.022, where Y = SP amplitude and 
= AP amplitude. 
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Fig 5.—Frequency distributions of summating potential-action 

potential (SP-AP) ratios in different clinical groups (Meniere, . 
cochlear, retrocochlear, and normal). Vertical dotted line shows 
upper 2 SD limit of normal group. 





-had a calorie. deficit in the ear th 


opposite the ears with Meniere’s dis: 
ease. We did not wish to include these 
ears in groups without Meniere’s dis- 
ease, because undetected involvement 
of these ears might be present. Also, 
we were interested in seeing if patho- 
logic conditions among these ears. > 
might be detected by enlarged SPs. ; 
Therefore, we studied the ears that) 
were opposite the ears with Meniere’ S ss ; 
disease as a separate group. , 
Only one of these 18 ears had an 
abnormally enlarged SP. This ear had 
a cochlear hearing loss of the typical 
ascending Meniere’s disease pattem 





but could not be classified in the group 


with Meniere's disease ‘because the | 


-patient’s tinnitus had lateralized to 


the opposite ear; this ear had a much. -— 
more severe. cochlear deficit and also.” 
an abnormally low AP amplitude. This 
was the only patient in our series. who 
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Fig 6.—Scatter piot of action potential (AP) amplitude points from three groups of i datialogiec 
ears (retrocochlear,cochlear, and Meniere) superimposed on +2 SD normal limits. (solid 
curves, corresponding to dotted curves in Fig 4). SP indicates summating potential. 


the ear with an enlarged 

po forthcoming). Therefore, 

C e that, in our study popula- 

, the only ear that was opposite an 

ear with Meniere’s disease, in which 

there was an enlarged SP, was an ear 

-with symptoms that were already 

highly suggestive of Meniere's dis- 
ease. 


Sontrol Studies—Etfects 
leasurement Criteria 
| Audiogram Shape 


ssible objections to the 

results presented previously relate to 
ur AP and SP amplitude measure- 
ment criteria and to the possibility 
t SP enlargement may be a func- 

f audiogram siape rather than 


Fig 4) may be at least partly an 
act of our measurement proce- 

re. Alternative methods of measur- 
AP amplitude are as follows: (1) 


sure from the SP-produced inflec- _ 
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tion to the N, peak, (2) measure from 
the negative N, peak to the positive 
“trough” between the N, and N, 
peaks, and (3) subtract the high-rate 
response from the low-rate response 
and measure AP amplitude from the 
subtracted waveform.’ (Since the high 
click rate depresses the AP and pre- 
sumably leaves the SP unaffected, 
subtraction of the high-rate response 
from the low-rate response should, in 
theory, selectively eliminate the SP.) 

Each of these alternative methods 
of measuring AP amplitude intro- 
duces its own set of problems. Superfi- 
cially, the first method might seem to 


‘yield a “purer” AP amplitude than 


our baseline-peak measurement. How- 
ever, more careful consideration sug- 
gests that this is not, a priori, the case. 


The problem centers about the inde- 


terminate behavior of the SP wave- 


form after it is lost in the N, peak. It 


is likely that the SP peak is at, or close 
to, the leading edge of the N, wave 
and that by the time the N, peak 
oceurs {about 0.5 ms later), the SP has 
undergone. a significant positive 
swing. Thus, when the AP amplitude 
is measured. from the SP inflection to 


“the N, peak, the effect of the SP 
waveform may be to artificially — 


decrease the AP amplitude measure- 
ment. Indeed, if the SP has returned | 
to the baseline by the time the N, peak 
occurs, then our standard baseline 


would the Gide criterion. 
Repeated attempts to use the posi- 
tive trough between the N; and N, 
peaks to measure AP. amplitude have | 
demonstrated to us the serious diff 
culties this measurement criterion 
intreduces. In many normal ears, the 
trough between N, and N, peaks is 
indeterminate, and in abnormal ears 
the AP waveform often completely 
loses its classic N,-N, configura- 
tion: Subtraction of the high-rate 
response from the low-rate response 
introduces a completely new vari- 
able—the amount of AP “adaptatio 
It is well known that, even at 
high enough to fuse successi 
sponse waveforms, the AP is n 
completely eliminated. Thus, when ¿ 
high-rate response is subtracte 
from a low-rate response, some of the 
AP is always subtracted out along 
with the “nonadapting” SP.. Hence, 
the measured AP amplitude isin- 
fluenced by the adaptation rate of the 


_AP. This varies greatly across normal 


-Meniere's Disease—Coats -205 





Curve Fit 


% of Group Exceeding Normal +2 SD Li 
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Retrocochlear Meniere 


Fig: 7.--Summating potential (SP) ‘‘abnor- 
malities’ yielded by three different meth- 
ods of expressing SP. amplitude. Vertical 
bars plot percentages (shown at top of 
each bar) of SP amplitudes above +2 SD 
‘normal limit in different clinical groups 
normal, retrocochlear, cochlear, and Me- 
niere) shown in Fig 3, 5, and 6. 


Fig 9.—Action potential (AP) vs summating 
: potential (SP) amplitude points from eight 
 audiogram-matched ears shown in Fig 8 
plotted on +2 SD normal limits (solid 
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Fig 8.—Summating potential and action potential responses from- four ears each with: 
cochlear deficits and hydrops selected on. basis of closest. audiogram matches, 
representing following different audiogram. configurations: severe flat at. top. lett, 
upsioping at top right, flat with 2-kHz peak at bottom left, and. downsloping at bottom: 










ears and, more seriously, may also be 









affectec by cochlear pathologic condi- 


~ Of the three alternative methods of 
measuring the AP amplitude, the “SP 
inflection-N, peak” method seemed 
potentially the most valid. Also, the 
‘anticipated effect of the SP waveform 
on the measured AP amplitude would 
be opposite to the SP effect on the 
: baseline-peak measurement (the lat- 
ter adding to, the former subtracting 
:from, “true” AP amplitude). There- 
fore, as a control study, we repeated 
‘the least-squares fit analysis, shown 
‘in Fig 4, 6, and 7, with this alternative 
- AP amplitude measurement. The re- 
sults were almost identical to those 
_ obtained with the use of the baseline- 
peak AP amplitude measurement. 
‘Thus, the inflection-peak AP ampli- 
tude. measurement yielded a curvili- 
near SP-AP correlation, as did the 
baseline-peak criterion; with the in- 
flection-peak measurement, identical 
percentages of the clinical SP-AP 
points were outside the normal range. 
The normal correlation coefficients 
given by the inflection-peak measure- 
ments were somewhat less than those 
given by the baseline-peak measure- 
ment (r = .774 vs r = .834). However, 
in general, there seems to be no com- 
pelling: reason to use the inflection- 
peak measurement method in prefer- 
ence to the baseline-peak measure- 
“ment methods. 

A- second control study was 
prompted by the possibility that 
audiogram shape may have been a 
confounding variable in our explorato- 
ry investigation. Many of the ears 
with Meniere’s disease had ascending 
x audiogram shapes (indeed, ascending 

‘audiogram shape was one of our crite- 

“ria for Meniere’s disease), whereas 
ascending audiogram shapes were 
rare among the ears with cochlear 
deficits. Dallos and associates” re- 
cordings of tone-burst SPs from gui- 
nea pig cochleas (scala vestibuli and 
scala media referred to the neck) sug- 
gest that, at high-sound intensities, 

_ the SP responses from the cochlea’s 

apical. end are more positive than 

_ Tesponses from the basal end. There- 

© fore, it is not unreasonable to specu- 
` late that selective elimination of api- 
eal cochlear units would tend to 
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increase the neg 
response that is 
tively distant EAM electrode. There- 
fore, it is possible the SP enlarge- 
ment that was seen in the group with 
Meniere’s disease was not specifically 
related to endolymphatic hydrops, but 
was instead a nonspecific consequence 
of a selective low-frequency deficit. 

Ideally, to test this possibility we 
should compare the SP amplitude 
measurement from patient popula- 
tions with Meniere’s disease and coch- 
lear deficits with matched audiograms 
of various configurations. Unfortu- 
nately, the study groups currently 
available to us are too small to permit 
this kind of definitive statistical com- 
parison. However, we did find it possi- 
ble to obtain single examples of elec- 
trocechleographic recordings from 
ears with cochlear deficits and ears 
with Meniere’s disease with reasona- 
bly closely matched audiograms with a 
variety of shapes. Figure 8 shows 
examples from eight ears paired 
according to audiogram shape. One 
ear of each pair had a non-Meniere 
cochlear deficit, the other had Men- 
iere’s disease. The four audiogram 
shapes used as criteria for pairing 
were: (1) “downsloping,” (2) “upslop- 
ing,” (3) “severe flat,” and (4) “flat 
with a 2-kHz peak” (a shape that 
occurred often among ears with 
Meniere’s disease). In Fig 9, the SP- 
AP amplitude points from these same 
eight ears are plotted on the normal 
curve-fit range. Although the evi- 
dence is anecdotal, the differences 
between the SP amplitudes from ears 
with matched audiogram shapes but 
with differing clinical diagnoses (Me- 
niere’s vs non-Meniere’s) are so strik- 
ing that a significant relationship 
between audiogram shape and the 
enlarged SP seems unlikely. 


the rela- 


COMMENT 
Significance and Limitations 
of Observations 


In this investigation, we defined, on 
clinical grounds, a subset of patients 
with cochlear deficits whose condi- 
tions might demonstrate endolym- 
phatic hydrops if their temporal bones 
could be examined. Among these clin- 
ically defined ears with Meniere’s dis- 
ease, we found a high incidence of 


abnormally large SPs. Thus, we seem 
to have identified results of an objec- 
tive diagnostic. test (enlarged SP 
amplitude), which correlates well wit 
clinical evidence of endolymphath 
hydrops. 
However, we caution that our dat 
do not permit the conclusion that an 
enlarged SP is pathognomonic 
endolymphatic hydrops. Until 
histopathologic condition of the hu- 
man temporal bone ean be relat 
directly to: electrocochleographic — 
sults, such a pathognomonic relatio 
ship cannot be proved. : 
Another limitation of our da 
that our patient population is 
small to allow us to relate the duration — 
of Meniere’s disease with SP. 
ment. One might expect $ 
ment to be less prevale: 
patients in the late “hair-cel 
age” stage of endolymphatic hy- 
drops! than among patients. still” 
the early stages of the disease. 





















Diagnostic Precision 
of SP Enlargement 







Eggermont’s reports’** provide th 
only published data that we have 
found with which our observations on 
detection of ears with Meniere’s dis-_ 
ease by SP amplitude can be com- 
pared. Although Eggermont does not. 
report directly the incidence of thi 
enlarged SP in his group of patients. 
with Meniere’s disease, this informa- 
tion can be obtained from scatter plots. 
included in his reports. With the use o! 
absolute SP amplitudes, only about 
13% of ears with Meniere’s disease 
studied by Eggermont’ yielded posi 
tive results. With the use of the SP- 
AP amplitude ratio, his detection rate. 
increased to about 42%. Comparable 
detection rates in our series are 45% 
and 64%, respectively. Thus, although 
deriving normal limits from the SP- 
AP curve fit improves sensitivity an 
specificity, Eggermont’s _detectio: 
rates were still below the rates we 
found. The following factors. might. 
have caused this difference: (1) differ 
ent stimuli (rectangular-pulse click v 
tone pip), (2) different recording sites 
(ear canal vs promontory), and (3 
different clinical criteria for defining 
ears with Meniere’s. disease. 

Our conclusions with regard to the 
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al? than wit a xt eonclu- 
ions. However, Gibson et al’ quanti- 
fied the SP magnitude by measuring 
its duration and maintained that the 
SP amplitude was a less reliable meas- 
< urement. After a preliminary trial, we 
abandoned the use of the SP-AP dura- 
-tion as too unreliable for clinical use. 
The following factors contributed to 
this unreliability: (1) Even at high 
click rates, the tail of the waveform is 
composed primarily of the AP rather 
than the SP. This-problem is particu- 
larly serious in high-frequency hear- 
ing loss where the summed compres- 
sion-rarefaction AP waveform might 
be “broad.”* (2) The form and location 
-of the positive peak that separates the 
N, and N, peaks can strongly 
influence the measured AP-SP dura- 
‘tion. If, as is often the case with 
EAM-recorded human APs, this peak 
is indistinct or does not extend below 
the baseline, the measured duration 
will include both the N, and N, peaks; 
nce, it will be increased by a large 
amount. (3) In our series, several of 
the ears with Meniere’s disease with 
bvious large SP amplitudes did not 
‘have particularly long SP-AP dura- 
tions (Fig 2). Our inability to confirm 
-the results reported by Gibson and 
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2 colleagues on the efficacy of the AP-: 


SP width as a detector of Meniere’s 
disease may be caused by, at least in 
part, different electrode locations. 





Group Mean CM and AP Amplitudes 


All reports of electrocochleographic 
findings in Meniere’s disease agree 
that auditory nerve APs at high-click 
intensities are much larger than APs 
recorded from cochlear-deficit ears 
with Meniere’s disease and compara- 
ble pure-tone losses.'? Probably be- 
cause of greater technical recording 
problems caused by artifact interfer- 
ence, reports of CM amplitudes in 
Meniere’s disease are relatively 
scarce. Aran and de Sauvage” report 
that mean CM amplitudes recorded 
from ears with Meniere’s disease were 
significantly larger than CM ampli- 
tudes recorded from sensory ears 
without Meniere’s disease. This result 
is probably comparable with the large 
CM amplitude difference between the 
groups with cochlear deficits and ears 
with Meniere’s disease in the present 
study (Table 5). However, Aran and de 
Sauvage’s” series of ears with Me- 
niere’s disease had significantly 
smaller mean CM amplitudes than the 
normal group in their study. This 
result contradicts our significantly 
larger-than-normal mean CM ampli- 
tude from the group with Meniere’s 
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ble explanations for this. 
apparent contradiction include (1) dif- 
ferent recording electrode locations 
(promontory vs ear canal), (2) differ- 
ent acoustical characteristics of clicks, 
and (3) different clinical criteria for 
selection and classification of ears. 

The finding of significant CM, as 
well as SP, enlargement among our 
series of ears with Meniere’s disease 
raises the question of possible diag- 
nostic application of this amplitude 
difference. However, although group 
means differed significantly, we 
found that, even when related to AP 
amplitude in a way analogous to our 
SP amplitude treatment, individual 
CM amplitude values from the various 
groups overlapped to a large extent. 
Therefore, although theoretically in- 
teresting, the potential diagnostic util- 
ity of CM enlargement in detecting 
endolymphatic hydrops is doubtful. 
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Glomus Tumors of the Temporal Region 


Technique of Surgical Resection 


-Herman A. Jenkins, MD, Ugo Fisch, MD 


® Since a previous study conducted at 
e. Ear, Nose, and Throat Department, 
iversity Hospital, in Zurich, Switzer- 
and, 16 additional cases of glomus jugu- 
-Tare of the temporal region have been 
evaluated and treated surgically in this 
department. This article describes our 
erience with these additional cases 
K ves an in-depth description of the 
ical techniques that are used in the 
it of more complicated tumors. 
We report one case in detail. 
< (Arch Otolaryngol 1981;107:209-214) 


he controversy of whether large 
glomus tumors of the temporal 
area, particularly ones with intracra- 
“nial extension, are best managed with 
surgery or radiotherapy is still a cur- 
rent topic of debate in many centers. 
A previous report’ from the Ear, Nose, 
and Throat (ENT) Department, Uni- 
versity Hospital, Zurich, Switzerland, 
detailed the clinical and surgical expe- 
¿ex Tienċe with these lesions from 1970 to 
1977. Since that report, an additional 
16 cases of glomus tumors of the tem- 


: poral region have been evaluated and 


treated surgically in this department. 
- The purpose of this article is to pre- 
«gent briefly our experience with these 
“additional cases and to describe, in 
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greater detail, the technique of resec- 
tion that was used for these tumors. 
We report one case in detail to illus- 
trate the principles that were used in 
surgical resection. An extensive re- 
view of the literature was presented 
in the previous report’; thus, an exten- 
sive review will not be included in the 
present article. 


CLINICAL PICTURE OF CASES 


Since the previous report by Oldring 
and Fisch,’ 16 additional cases have 
been evaluated and treated in the 
ENT Department, University Hospi- 
tal, as mentioned previously. The clin- 
ical picture closely parallels that of the 
previous cases reported; therefore, we 
will not elaborate on the clinical pic- 
ture in the present article. A further 
refinement of the previous classifica- 
tion used in these tumors has been 
made as a result of this additional 
experience. 


CLASSIFICATION 


The previous classification used for 
glomus tumors of the temporal region 
has been modified as follows: 


Type A—tumors limited to the mid- 
dle ear cleft. 

Type B—tumors limited to the tym- 
panomastoid area, without involve- 
ment of the infralabyrinthine com- 
partment of the temporal bone. 

Type C—tumors extending into and 
destroying the infralabyrinthine com- 


partment of the temporal bone, with 


extension into the apex. 


Type D1—tumors with intracrai 
extension of less than 2 em in diar 


Type D2—tumors with in ra 
extension of greater than 1 
diameter. This division of the ty 
tumors into two subgroups, acco! 
to the size of the intracranial p 
of the tumor, has been added 
for the purpose of  preop 
assessment for surgical interventi 


CLINICAL APPEARANCE 
AND THERAPY 


The 16 patients in this study ranged 
in age from 24 to 74 years, with a 
average of 45.9 years; the patients 
included ten women and six men. The 
patients’ conditions were classified as 
follows: type A, two patients; type B, 
one patient; type C, eight patient 
and type D1, five patients, The ini 
signs and symptoms of these patients 
are given in the Table. The most: com- 
mon symptoms. were tinnitus. an 
hearing loss, which occurred in all bu 
one patient. This patient had 
D1 tumor with involvement: 
cranial nerves (IX, X; and XII) Th 
only other commonly. occurring. 
ing in this group of patients was a 
mass in the middle ear that. was visi- 
ble on otoscopy. Facial nerve involve- 
ment occurred in six patients, and th 
nerves of the jugular foramen were 
paretic in approximately 25% of the 
cases: Two of the patients had 
received previous radiotherap 
two patients. previously had s 



































received both radiotherapy and had 
undergone an attempted surgical ex- 
cision on separate occasions for treat- 
“ment of the tumor. 

Therapy for the type A and B 

tumors included radical extirpation in 

_ a transmeatal or a combined trans- 
mastoid and transmeatal approach. 
The other patients underwent sub- 
total petrosectomy through a postau- 
ricular approach, with permanent an- 
terior transposition of the facial 

“nerve. Total extirpation was accom- 
plished in all cases. 

The postoperative hospital stay 
ranged from seven to 48 days, with an 
average of 20.2 days. There were no 
mortalities associated with this series 
of patients. Postoperative complica- 
tions included CSF leakage from the 
wound; this complication occurred in 
four patients, with two of the patients 

requiring surgical revision. After the 
introduction of the use of an indwell- 
‘ing lumbar intrathecal catheter post- 
operatively, further problems with 
-CSF leakage from the wound were not 
encountered. Dysphagia developed in 
three patients with reflux esophagitis 
during the postoperative period. A 
postoperative tachycardia developed 
in two patients, and a transient eleva- 
tion of liver enzyme levels developed 
in one. A small wound infection 
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oceurred in one patient, without fur- 
ther complications. All patients in 
whom transposition of the facial 
nerve was performed had a postopera- 
tive facial paresis. Good functional 
return of at least 75% to 80%, accord- 
ing to the modified classification pro- 
posed by Janssen and Jongkees,’ has 
occurred in all patients in whom the 
nerve was not transected. 


REPORT OF A CASE 


A 27-year-old man had undergone resec- 
tion of a glomus tympanicum of the right 
ear four years previously. Prior to this 
procedure, he indicated that he previously 
had otorrhea, pulsatile tinnitus, and pro- 


Signs and Symptoms in Patients With 
Glomus Tumors of Temporal Region 


No. of 

Sign/Symptom Patients 
Tinnitus 
Hearing loss 
Mass in middle ear 
Vertigo 
Dysphagia 
Bieeding from ear 
Pressure in ear 
Aural pain 
Tongue pain 
Cranial nerve 

involvement 

vi 

iX 

X 

xl 

XH 





Fig 1.—Tumor as seen from substraction films of carotid arteriogram. 
Left, Anteroposterior projection. Right, Lateral projection. 





gressive hearing loss. After surgery, he 
had noted total deafness in the right ear 
with persistent tinnitus and occasional ver- 
tigo on vigorous activities. In January 
1979, a polypoid mass of the right external 
canal was noted on routine follow-up, and a 
biopsy specimen showed a recurrent glo- 
mus tumor. The results of radiographic 
studies confirmed the presence of a vascu- 
lar tumor in the temporal bone, with a 
major blood supply arising from the 
ascending pharyngeal and posterior auric- 
ular arteries (Fig 1, left and right). Compu- 
terized tomographic scanning with precon- 
trast and postcontrast enhancement 
showed osteolytic changes in the bone sec- 
ondary to tumor invasion, with a large 
vascular mass present in the posterior fos- 
sa (Fig 2, left and right). 

Head and neck examination showed no 
abnormalities, except for findings in the 
right ear. The right external auditory canal 
ended in a blind pouch, with no eardrum 
visible. A soft rubbery mass could be pal- 
pated at the tip of the right mastoid pro- 
cess, With poorly defined boundaries. Neu- 
rologic examination showed a shoulder 
drop on the right side with slight atrophy 
and fasciculations of the right side of the 
tongue. 

The patient underwent a one-stage total 
extirpation of the intracranial and extra- 
cranial portions of the tumor. A subtotal 
petrosectomy was performed, with perma- 
nent anterior transposition of the facial 
nerve. The 7th, 9th, 10th, and 11th cranial 
nerves were found to be involved with a 
tumor, such that resection of these nerves 
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nece sary. A grafting of the facial 
transposed position was per- 
; formed; using the greater auricular nerve. 
=A fistula of the horizontal semicireular 
‘canal was found at the time of surgery, and 
the inner ear was removed during the 
procedure to allow better access to the 
tumor. The dural defect was repaired with 
lyophilized dura and histoacryl glue. The 
operative site was obliterated with abdom- 
inal fat, and vacuum drainage tubes 
remained in the wound for two days. An 
indwelling intrathecal lumbar drainage 
= tube was inserted, and continuous CSF 
drainage was maintained for five days. 
.. No postoperative complications occurred, 
and the recovery period was short. The 
patient was discharged on the 13th postop- 
erative day. Postoperative status at the 
six-month follow-up examination was 
good, with no evidence of return of facial 
function. The details of surgical removal of 
the tumor in this case are described fur- 
“ther. 









OPERATIVE TECHNIQUE 


We use the operative technique deserib- 
ed-in-this section to resect type C and D1 
~» tumors of the base of the skull. The incision 
for this has now been modified from the 
former Y-shaped incision described in an 
‘earlier report’ to a single, curved postaurie- 
ular incision that extends from the fronto- 
parietal area superiorly to the jugulodi- 
“gastric area inferiorly, as depicted in Fig 3. 





“This incision is carried down to the level of 
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the periosteum overlying the mastoid bone. 
A rectangular flap of periosteum is devel- 
oped from the mastoid, based on the exter- 
nal canal skin, for later use in closing the 
external canal. The external canal skin is 
transected at the level of the bony cartilag- 
inous junction, and the ear is reflected 
forward. The skin of the lateral portion of 
the external canal is elevated for approxi- 
mately 1 em and everted. The canal is 
closed in two layers, with the periosteal 
flap forming the inner layer. 

The facial nerve is identified in the 
parotid area and mobilized for a distance of 
approximately 2 to 3 cm distally to the 
stylomasteid foramen. Particular atten- 
tion should be given to the lower branches, 
since these are under the most stress dur- 
ing transposition of the facial nerve. The 
carotid artery bifurcation is identified in 
the jugulodigastric area, and the supplying 
branches of the external carotid artery to 
the tumor are ligated. The internal carotid 
artery is followed to the level of the base of 
the skull where it enters the bony foramen. 
The jugular vein and the cranial nerves 
(LX, X, XI, and XII) are similarly identi- 
fied. 

The skin of the medial portion of the 
external canal is removed together with 
the tympanic membrane, malleus handle, 
and incus. Care should be taken to avoid 
leaving remnants of epithelium behind in 
the operative field. A complete mastoidec- 
tomy is performed, and the posterior bony 
canal wall is lowered until the facial nerve 


: Fig 2.—Computerized tomographic scanning before (left) and after (right) contrast 
nhancement. Arrows (right) indicate vascular tumor in posterior fossa. 






is skeletonized. The facial nerve is followed 
superiorly to the level of the geniculate 
ganglion. At this time, the operative site 
should be similar to. that shown in Fig 
left. The tumor that fills the middle ear 
observed together with the labyrinth, sig- 
moid sinus, and structures in the neck th 
are entering the base of the skull. A ne 
Fallopian canalis fashioned on the ante 
attic wall to receive the transposed n rv 

The facial nerve is mobilized from i : 
canal and moved forward ‘into. its new 
position (Fig 4, right), It is routed throu; h 
an incision in the parotid gland, which is 
resutured to stabilize the nerve: in place. 
The sigmoid sinus is doubly ligated b 
passing a No. 2 silk suture through sma 
incisions in the dura on each side of 
sinus,' just inferior! y to the mastoid emi 
sary vein when possible. This vein also may 
be sacrificed if the tumor extends into the 
superior portion of the sinus, : 

The remaining mastoid and inn 
structures are drilled out, skeleton 
internal auditory canal and ident 
carotid artery, anterior to the tumo: 
the medial wall of the Eustachian tube. 
carotid artery is followed throughout the 
temporal bone, and tumor separation is 
started by blunt dissection anteriorly ( 
5, left), with initial freeing of the car 
artery from the tumor mass. Tumor. that 
involves the adventitia of the carotid 
artery may be left until a later stage of the 
procedure. After freeing the carotid 
artery, it may be retracted forward to. 



























































Fig 3.—Incision used in resecting type ©. 
and D1 glomus jugulare tumors. Superior. 
extension is performed at end of proce- 
dure to gain access to temporalis mus- : 
cle. 
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vide greater access to 
of the tumor. Sacrifice 
the glossopharyngeal nerve is often 
necessary to be fully able to follow the 
carotid artery through the carotid fora- 
men. 
-After anterior mobilization, the superior 
extent of the tumor in the infralabyrin- 
- thine compartment is mobilized (Fig 5, 
right), freeing it from the medial wall of 
the temporal bone and the remaining otic 
capsule. After this step is accomplished, 
the. ‘posterior portion of the tumor is 
“approached. The lateral sinus wall is 
opened, and the tumor contents are 
removed along the medial wall of the sinus 


\ £ Styloid LOS 


New Fallopian Canal | 
AY 
































Facial Nerve 


Fistula of 
Lateral 
Semicircular: 
Canal 


Sigmoid. 
Sinus ~ 









Internal Auditory 
Canal ~ 


07, April 1981 










Ai Mandible 
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al: wall of the sigmoid sinus is removed,’ 


together with amputation of the extra- 


cranial portion of the tumor from the intra- 


cranial portion (Fig 6, left). This intracra- 
nial portion is left behind until the 
extracranial portion of the procedure is 
completed. The last stage of extracranial 
tumor removal involves the lower pole of 
the tumor and the area of inferior petrosal 
sinuses. The inferior boundaries (Fig 6, 
right) of the tumor are freed, with separa- 
tion or resection of involved nerves; in this 
patient, the vagus and spinal accessory 
nerves were involved. It was possible here 


Common 


Fistula of Latera! 


Fig 4.—Left, Operative field at first exposure of tumor. External carotid artery (ECA) is ligated, and internal 
carotid artery (ICA) is followed to base of skull, along with cranial nerves (X, XI, and XII) and jugular vein. 
Facial nerve has been skeletonized prior to transposition. Right, Tumor after transposition of facial nerve 
and double ligation of sigmoid sinus. 


e Mandibular Angle 


Raspatory 
P 


Fig 5.—Lett, Initial stage of tumor removal. Carotid artery is first separated from tumor and retracted forward. 
- Tumor is then reflected posteriorly. Ninth cranial nerve-is often transected to allow identification of anterior : 
-portion of carotid artery within temporal bone. ICA indicates internal carotid artery. Right, Superior aspects of 
is freed from temporal ‘pone as second phase of tumor isolation. 


Transposed Facial a. 


Glomus Jugulare Tumor | 





Semicircular Canal "| 


Sigmoid Sinus 


to. free th hypoglossal 

tumor mass. The jugular vein is ligated and 
transected during mobilization of the lower 
pole*of the tumor. Figure T- shows: the 
operative field after removal of the extra-.- 
cranial portion of the tumor. The inferior 
petrosal sinus is packed with oxidized cellu- 
lose (Oxycel) to control bleeding. 

After hemostasis has been obtained, the 
dura of the posterior fossa. is opened to 
demonstrate the intracranial portion of the 
tumor (Fig 8, left). The blood supply and 
intracranial nerves of the brainstem, par- 
ticularly the ninth and tenth nerves, are 
usually displaced medially by the intra- 
cranial portion of the tumor and’ can’ be 
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a -Intracranial 
‘Extension of Tumor 


Fig 6.—Left, Sigmoid sinus is opened, and tumor contents are 
removed along posterior fossa dura and medial wall until intra- 
‘cranial extension is encountered. Tumor is amputated from 
intracranial portion. ICA indicates internal carotid artery. Right, 
Jugular vein has been ligated and transected, and involved 
nerves have been resected to complete mobilization of tumor. 


Fig’ 7.—Operative field after resection of extracranial portion of Intracranial 
< tumor. Intracranial portion remains behind, and two openings of Extension of Tumor 
inferior petrosal sinus are packed with oxidized cellulose (Oxy- 
cel). ICA indicates internal carotid artery. 





Fig 8.—Left, Posterior fossa dura is opened, and tumor within 
posterior fossa isolated. PICA indicates posteroinferior cerebellar 

- artery. Right, Intracranial portion of tumor is removed with 
preservation of major blood supply to brainstem within cerebello- 
pontine angie. 


Apertura Lateralis 
Ventriculi Quarti 
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separated easily 
‘dissection: The intracranial. portion: of the 
tumor. is removed; and hemostasis is 
‘obtained by bipolar coagulation in the cere- 
-bellopontine angle (Fig 8, right). 
` The defect in the posterior fossa dura is 
- repaired with lyophilized dura and histo- 
acryl glue. Abdominal fat is placed in the 
operative site to obliterate the cavity. The 
` temporalis muscle is mobilized and re- 
flected over the mastoid defect as part of 
_ the closure to prevent sinking of the tissues 
. With retraction of the auricle, once scarring 
*has taken place. Vacuum wound drains are 
inserted in the wound, and the skin is 
approximated in a two-layer closure. An 
indwelling lumbar intrathecal catheter is 
“inserted at the completion of surgery, and 
this catheter is connected with a tube that 
contains a one-way valve and a Millipore 
filter to prevent possible reflux and menin- 
gitis. The vacuum drainage tubes are 
removed after 48 hours, and the lumbar 
drainage tube is removed after four to five 
days. 























































COMMENT 


Further experience with large glo- 
mus. tumors of the temporal region 
‘has. shown the necessity of subdivid- 
ing patients with intracranial exten- 
sions of this tumor (type D) into two 
subgroups, according to the size of the 
intracranial portion of the tumor. We 
have been successful in removing 
tumors with up to 2 cm (type D1) of 
intracranial extension in one attempt, 
which spared the patient a second 
“major operative intervention. Type 
D2 tumors offer much more of an 
operative challenge. The external ap- 
“proach does not afford an adequate 
¿view of the intracranial portion of 
‘these tumors, which are approached 
best in two separate sittings: (1) the 
“neurosurgeon first removes the intra- 
cranial portion through a suboccipital 
‘approach, and (2) the extracranial por- 
‘tion is removed through an infratem- 
poral fossa approach one to three 
months later. 
-.. Management of the internal carotid 
artery continues to be the most diffi- 
cult aspect of surgery for type C and 
D glomus jugulare tumors. It is the 
only life-endangering structure that 
was not easily controllable with pre- 
vious approaches.’* Freeing of the 
carotid artery from the tumor, as the 
itial stage in resecting the tumor, is 
the main feature of the present surgi- 


om the tumor with blunt 





eal technique, and again we stress 


this. With ligation of the external 
carotid branches and separation of the 
tumor from the adventitia of the 
internal carotid artery, most of the 
arterial blood supply to the tumor is 
severed, and bleeding is greatly 
reduced during removal. Most of the 
remaining blood loss arises from the 
inferior petrosal sinus. This portion of 
the resection is carried out during the 
last stage since this can only be con- 
trolled by packing and cannot be 
ligated prior to tumor removal. Usual- 
ly, two bleeding sites of the sinus are 
encountered. These sites are medial to 
the internal carotid artery, just above 
the hypoglossal foramen. 

Frequently in large tumors, the 
adventitia of the internal carotid 
artery is involved with tumor. This 
should be carefully removed with 
blunt dissection and bipolar coagula- 
tion. Residual neurologic sequelae 
have not been encountered as.a result 
of tumor and bone removal from 
around the intratemporal portion. of 
the carotid artery. Reconstruction of 
the middle ear has not been per- 
formed in patients in whom the inner 
ear was preserved. Adequate intra- 
temporal exposure of the internal 
carotid artery requires obliteration of 
the Eustachian tube and precludes 
adequate reconstructive possibilities. 
Obliteration of the middle ear cleft 
also helps to prevent delayed CSF 
leaks and meningitis, particularly in 
women of childbearing age and 
patients who perform hard manual 
work. 

Modification of the surgical incision 
from the previously reported Y- 
shaped incision to a curved postauricu- 
lar incision that extends from the 
frontoparietal region to the jugulodi- 
gastric region has improved access to 
the anterior tumor extensions and has 
produced fewer problems with skin 
necrosis around the inferior aspects of 
the pinna, particularly in irradiated 
cases. It was not necessary to resect 
the mandibular condyle in these cases. 
In the present series, with the use of a 
self-retaining retractor, it has been 
possible to displace the condyle for- 
ward enough to gain good access to 
the anterior portion of the carotid 
artery. The posterior joint capsule and 
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glenoid fossa may be removed without 
great problems for the patient, if the 
carotid artery is involved anteriorly. 
Permanent. displacement. of the 
facial nerve continues to be the only 
method that gives reliable access to 
the anterior carotid region of the tem- 
poral bone. If anterior extension of 
the tumor is a problem, or if access to 
the infratemporal fossa is difficult, 
the nerve may be transected to avoid 
excessive stretching in gaining expo- 
sure. Anastomosis then may be per- 
formed again at the end of the proce- 
dure in the anteriorly displaced posi- 
tion. Currently, the main problems 
encountered in these cases are related 
to postoperative neurologic sequelae, 
which result from the sacrifice of 
nerves, particularly the vagus. These 
problems are rarely avoidable because 
of tumor infiltration, despite the mag- 
nification afforded by the operating 
microscope. Parachordal Teflon injec- 
tion of the paralyzed vocal chord and 
cricopharyngeal myotomy have 
proved valuable in difficult cases. 
With the operative technique de- 
scribed here in detail, it is possible to 
perform total extirpation of tumors 
that were previously considered too 
large and dangerous by many sur- 
geons. Since this tumor is a benign 
growth that has proved to be relative- 
ly radioincurable, it would be much 
more fitting if particularly young 
patients were referred earlier for a 
definitive procedure, rather than un- 
dergo radiotherapy for a resectable 
lesion or inadequate surgical excision 
by surgeons who are ill equipped to 
perform this type of procedure. 
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®@ We studied the histopathologic fea- 
-tures of the temporal bones in a human 
“embryo. with unilateral aural atresia. The 
developmental stage of the embryo was at 
ge 22 in the Carnegie system, and the 
timated ovulation. age was 8 weeks. 
ere severe hypoplastic changes in 
and: Reichert’s arch cartilages 
> without ‘differentiation of. the auditory 
_ ossicles, hypoplasia of the tubotympanic 
“recess, and resultant abnormal passing of 
the facial nerve in the affected ear. Abnor- 
mal lateral extension of the cartilaginous 
otic capsule replaced a posterior half of 
the middie ear region and seemed to form 
_ the so-called atresia plate. The external 
< and middle ears of the unaffected side 
and the bilateral inner ears were morpho- 
logically normal. These findings might 
-. explain. some parts of the complicated 
“mechanism in the development of middie 
ear anomalies encountered in surgery for 
; -congenital aural atresia. 
46°. (Arch Otolaryngol 1981;107:215-220) 
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: Histopathologic Study of Congenital 
Aural Atresia in the Human Embryo 


Ryusuke Saito, MD; Motoyoshi Matsumura, MD; Nobuaki Takata, MD; 
Yoshio Ogura, MD; Nobuaki Iwahori, MD; Kazumasa Hoshino, MD 


ecently, congenital aural atresia 

has been encountered fairly com- 
monly at ear, nose, and throat clinics 
in patients who require hearing reha- 
bilitation or cosmetic surgery. Howev- 
er, to our knowledge, only a limited 
number of cases have been examined 
anatomically or histologically, and 
histopathologic study of this malfor- 
mation has been extremely rare in the 
literature. 

The anatomical structures of the 
middle ear in congenital atresia of the 
ear are so complicated that otologic 
surgeons should learn more of the 
details of the expected anomalous 
structures in the middle ear; these 
details should be supported by em- 
bryologic findings. For the purpose of 
better understanding the complicated 
development and the intricate struc- 
ture of the ear, we used serial sections 
to examine histologically the devel- 
oping hearing organs of a human 
embryo with unilateral aural atresia 
and microtia. 


MATERIALS AND METHODS 


We studied material from a human 
embryo with unilateral aural atresia and 
microtia; the material was stored in the 
Human Embryo Center for Teratological 
Studies at the Faculty of Medicine, Kyoto 
(Japan) University. 

The embryo was obtained by hysterecto- 
my from a 40-year-old woman with myoma 
uteri. There was not any information avail- 
able about malformations in the family. 












heti head of the embryo was “lived 
DOr solu tio, embedded in pal 











axis of the embryo at 10. umin a ekness 
Each serial section was stained wi 
toxylin-eosin and observed with a gh 
microscope. 


HISTOPATHOLOGIC FINDINGS 
Right Ear in 


A well-developed primitive external 
auditory meatus was formed from the. 
first branchial groove at the level of | 
the lower half of the cochlear’ d 
The auricle began to take shape at the 
auricular hillocks around the externa 
auditory meatus. 

The tympanic membrane w. 
formed as a bridge-like, thick mesen: 
chyme that enmeshed: a precartilagi 
nous manubrium of the malleu 
between the external auditory meatus 
and the primitive slit-like tympanic. 
cavity (Fig 2). The precartilage of- 
both the malleus and incus was differ 
entiated at the dorsal end of the first 
(Meckel’s) arch cartilage. The differ- 
entiation of the stapes was somewhat 
delayed in comparison with that of the 
malleus and incus. The footplate 
the stapes still remained as a me 
chymal condensation of an elliptica’ 
shape that was just lateral to the loose 
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mesenchymal tissue around the coch- 
lear duct. The transformation into 
cartilage began in both the crura and 
the head of the stapes. 

The entodermal lining of the tubo- 
tympanic recess subsequently ex- 
panded to form the definitive tym- 
panic cavity. However, a considerable 
amount of the mesenchymal tissue 
still remained in the middle ear 
region, and the ossicles, facial nerve, 
sand. chorda tympani nerve were 

“buried in it. 
The facial nerve ran between the 
‘preeartilaginous otic capsule and sec- 
ond arch mesenchyme and could be 
differentiated as the internal meatal, 


Fig 1.—Lateral views of embryo with unilateral congenital aural atresia and microtia (at 
top left and top right). Left ear demonstrates hypoplastic auricle (at bottom left and 
bottom right). Arrows show bilateral auricles. 
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horizontal, and vertical segments with 
definite development of the genicu- 
late ganglion (Fig 3). The chorda tym- 
pani nerve, the tensor tympani mus- 
cle, and the stapedial muscle also were 
identified as a mesenchymal conden- 
sation, respectively. 

Meckel’s cartilage was observed in 
the deeper portion of the first arch 
mesenchyme anteriorly to the devel- 
oping middle ear structures, and Rei- 
chert’s cartilage was observed in the 
second arch mesenchyme posteriorly 
to those structures (Fig 4). 

The membranous labyrinth was 
encased in the cartilaginous otic cap- 
sule, and it was not evident that peri- 




















lymphatic spaces were not occupied 
with the loose mesenchymal tissue. 
Three separate semicircular canals 
(anterior, posterior, and lateral) devel- 
oped from the upper part of the ves- 
tibular pouch, and the utricle was 
observed as a large sac that developed 
from the lower part of the vestibular 
pouch. The saccule also was differen- 
tiated from the upper part of the 
cochlear pouch, and the cochlear duct 
was formed just over one coil. 

The vestibular sensory epithelia 
already were differentiated, with two 
to three strata of supporting cells 
topped by a layer of sensory cells, 
while the differentiation into sensory 
and supporting cells had not taken 
place in Corti’s organ (Fig 5). 


Left Ear 


The external auditory meatus was 
formed as a rudimentary hollow of an 
ectodermal cell layer at an abnormally 
low position compared with the right 
ear (Fig 6). The external and middle 
ear regions were occupied with two 
layers of poorly differentiated homo- 
genous branchial tissue; the cell densi- 
ty of these layers was different. A 
large primitive head vein was still 
present between these two layers. 

The development of the membra- 
nous labyrinth and the otic capsule 
appeared to be identical with the 
opposite normally developed inner 
ear. 

The facial nerve extended laterally 
through the cartilaginous otic capsule 
after the separation from the acoustic 
nerve, but it ran straight downward 
without a bend at the geniculate gan- 
glion or a pyramidal turn. The genicu- 
late ganglion and the chorda tympani 
nerve were not present. 

An abnormal lateral extension of 
the cartilaginous otic capsule replaced 
an outer half of the middle ear region 
posteriorly and seemed to form the 
so-called atresia plate (Fig 7). 

Reichert’s cartilage with hypoplas- 
tic changes appeared in the deeper 
portion of the second arch mesen- 
chyme, accompanied by two small 
mesenchymal condensations that 
were presumably the primordial 
stapes and the stapedial muscle ante- 
riorly. Meckel’s cartilage also ap- 
peared just anterior to Reichert’s car- 
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Fig 2.—Primitive tympanic cavity (TC) and external auditory meatus (EAM) in right ear are 
shown. Arrow shows primitive tympanic membrane. MC indicates Meckel's cartilage; RC, 
Reichert's cartilage; C, cochlea (hematoxylin-eosin, original magnification x 40). 


Fig 4.—Meckel's cartilage (MC) is located in first arch mesenchyme, and Reichert's 
cartilage (RC) is shown in second arch mesenchyme; both are normal in their size and 
location in right ear. EAM indicates external auditory meatus; TC, tympanic cavity 
(hematoxylin-eosin, original magnification x 40). 


tilage; however, these cartilages were 
severely displaced and hypoplastic in 
comparison with those of the right ear 
(Fig 8). 

The lateral expansion of the first 
pharyngeal pouch that formed the 
tubotympanic recess hardly was ob- 
served. 
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In summary, severe hypoplastic 
changes of the first (Meckel’s) and the 
second (Reichert’s) arch cartilages 
were observed in the left atretic ear, 
without differentiation of auditory 
ossicles, hypoplasia of the tubotym- 
panic recess, and resultant abnormal 
passing of the facial nerve (Fig 9). 





Fig 3.—Horizontal segment of facial nerve 
with geniculate ganglion in right ear is 
shown. F indicates facial nerve; S, stapes; 
|, incus (hematoxylin-eosin, original mag- 
nification x 100). 


Fig 5.—Normally developed inner ear sen- 
sory epithelia (right ear). Utricular macula 
with differentiation of sensory cells and 
supporting cells at top left. Horizontal cris- 
ta in differentiation into sensory and sup- 
porting cells at top right. Cochlear duct 
before differentiation of Corti’s organ at 
bottom (hematoxylin-eosin, original mag- 
nification x 250). 





Congenital Aural Atresia—Saito et al 217 








COMMENT 
Although congenital aural atresia is 
somewhat rare, this condition has 
oecurred fairly commonly. It is well 
known that congenital aural atresia is 
one of the malformations that affects 
the derivatives of the first and the 
second branchial arches and of the 
adjacent structures, eg, the first bran- 
chial pouch and groove. Therefore, the 
malformations of the external ear, eg, 
microtia and meatal atresia, frequent- 
“ly are associated with the malforma- 
tions of the middle ear in varying 


degrees. 
In addition, recent advances in 
otomicrosurgical techniques have 


made hearing improvement surgery 
for congenital aural atresia possible, 
and various kinds of anomalies have 
been found during surgery. 

Despite the relative frequency of 
these malformations and their consid- 
erable practical importance, there 
have been extremely few histopatho- 
logic studies of these malformations 
in the literature. 

We have presented and discussed 
the histopathologic findings of the 
developing hearing organs in a human 
embryo with congenital aural atresia. 
Congenital aural atresia may be con- 
veniently classified into several 
groups, depending on the degree of 
malformations observed at surgery or 
by histopathologic study of the tempo- 
ral bones, as reported by several 
investigators.” These investigators’ 
classifications are basically similar. 
Among these, Altmann’s’ classifica- 
tion, based on the histopathologic 
study of the temporal bones, generally 
has been adopted. Nager* modified 
and expanded Altmann’s' classifica- 
tion and provided a thorough descrip- 
tion of the malformations that were 
found in three groups of cases as 
follows: mild, moderate, and severe. 
He reported that the majority of cases 
belonged to the group with moderate 
malformations, as in Altmann’s re- 
port.’ Nager* also added that the 
absence of pneumatization was a char- 
acteristic in the group with severe 
malformations, and the antrum or 
“tympanic cavity may be absent or 

represented by a rudimentary slit-like 

lumen that contains mesenchymal 
© connective tissue. Anomalies of the 
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Fig 6.—Rudimentary hypoplastic external ear (arrow) at extraordinarily lower position in 


left ear. MC indicates Meckel'’s cartilage (hematoxylin-eosin, original magnification 


x 40). 


Fig 7.—So-called atresia plate (AP) originated from cartilaginous otic capsule and 
abnormally running course of facial nerve (F) without horizontal segment and geniculate 
ganglion in left ear (hematoxylin-eosin, original magnification x 40). 


facial nerve are the rule, and malfor- 
mation of the inner ear is most fre- 
quently encountered in this group of 
malformations.“ According to these 
previously described classifications, 
the present case can be classified in 
the group with moderate malforma- 
tions. 

To study the morphogenesis of con- 
genital atresia of the ear, the develop- 





mental features of embryos must be 
histopathologically observed at vari- 
ous embryonal ages." The histopatho- 
logic studies on congenital aural atre- 
sia in the literature n were per- 
formed on postnatal cases; to our 
knowledge, there are not any histo- 
pathologic observations on the hear- 
ing apparatus in human embryos or 
fetuses with congenital atresia. 
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Fig 8.—Severely displaced and hypoplastic Meckel's cartilage (MC) and Reichert’s 
cartilage (RC) in left ear. OC indicates otic capsule (hematoxylin-eosin, original 


magnification x 40). 


Fig 9.—Both ears at level of external auditory meatus. Left ear does not demonstrate any 
external and middle ear structures except for presence of hypoplastic Meckel's cartilage 
(MC) and Reichert's cartilage (RC) (hematoxylin-eosin, original magnification x 4). 


In the present study, histopatholog- 
ic examination demonstrated several 
interesting findings. In the unaf- 
fected ear, the development of the 
external and middle ear structures 
were essentially corresponding to 
those in the normal embryo at stage 
22 of the Carnegie system.” Three 
auditory ossicles already had been 
formed as precartilaginous cell con- 
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densations from the first (Meckel’s) 
and the second (Reichert’s) arch carti- 
lages that were normally developed in 
the branchial tissues medial to the 
mandibular and the facial nerves, 
respectively. The tympanic cavity was 
definitely formed beneath the ossicu- 
lar structures by the expansion of the 
entodermal lining of the first pharyn- 
geal pouch. The facial nerve demon- 





Fig 10.—Development of primordial stapes ` 
(S) and curved running course of facial 
nerve (F). MI indicates primordium of mal- 
leus and incus (hematoxylin-eosin, origi- 
nal magnification x 100). 


Fig 11.—Primordial facial nerve (F) ap- 
proaches epibranchial placode (arrow) of 
second branchial arch to form geniculate 
ganglion. AG indicates acoustic ganglion; 
PP, pharyngeal pouch (hematoxylin-eosin, 
original magnification x 100). 


he 





strated its characteristic running 
course with differentiation of the 
internal meatal, horizontal, and verti- 
cal segments. The chorda tympani 
nerve and the geniculate ganglion also 
were differentiated. The external ear 
developed, forming both the well- 
developed primitive external auditory 
meatus and the definite auricle with 
the cartilaginous cell condensations., 
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‘While there were se 
changes: in Meckel’s and Reichert’s 
cartilages without differentiation of 
auditory ossicles, hypoplasia of the 
tubotympanic recess and abnormal 
passing of the facial nerve with 
‘absence of the geniculate ganglion 
cand the chorda tympani nerve were 
-present in the affected ear. 
< The posterior half of the middle ear 
¿region was replaced by an abnormal 
lateral extension of the cartilaginous 
‘otic capsule without the expansion of 
the tubotympanic recess from the 
first pharyngeal pouch. This excessive 
cartilaginous structure ‘seemed -to 
form the so-called atresia plate. 

The external ear also exhibited 







severe | hypoplastic changes, and it was- 


formed as a rudimentary hollow of an 


ectodermal cell layer at an abnormally : 


lever position than usual. 2 

In human embryologie studies, we 
lready have bserved that the normal 

and differentiation of 

he middle ear structures, especially 
the 1ormal development of the stapes 
from the branchial tissues, played an 
important role in the traveling course 
of the facial nerve, especially on its 
formation of the horizontal segment 
(Fig 10), Thus, the normal. develop- 
ment of the primordial stapes: may be 
-necessary for the facial nerve to take 
a normal course in the horizontal seg- 
ment,” 
- Gasser” reported that the epibran- 
chial placode cells of the second bran- 
chial arch played an important role in 
the formation of the geniculate gan- 
_glion and the differentiation of the 
chorda tympani nerve. The same find- 
-ings also were observed in the forma- 
tion of the geniculate ganglion at 
stage 14 in a normal embryo (Fig 
11). 
Considering these observations on 


e hypoplastic 


normal ‘embryos, the abnormal ran 
ning course of the facial nerve without - 





the horizontal segment could be 
explained as a consequence of the 
absence of the stapes, caused by the 
severe hypoplasia of Reichert’s carti- 
lage. The absence of the geniculate 
ganglion and the chorda tympani 
nerve also can be explained by the 
hypoplasia of the second branchial 
arch tissues, including the epibran- 
chial placode cells. 

There are several opinions about the 
origin of the atresia plate, such as it 
originates from the hyperplastic Rei- 
chert’s cartilage, + from the deformed 
tympanic _ bone,’ 


Marx’ and Altmann’ stated that the 


tympanic bone itself or the upper end 


of Reichert’s cartilage would form the 
atresia plate in cases in which normal 
development of the tympanic bone 
might be affected. In addition, Marx’ 
postulated that the location of the 
chorda tympani nerve would provide 
one of the important differential 
points for the origin of. the atresia 
plate. For example, when the chorda 
tympani nerve runs lateral to the 
plate, the tympanic cavity becomes 
considerably narrow, and the plate is 
considered to be formed by Reichert’s 
cartilage. 

Altmann’ stated that a detailed eti- 
ologic analysis of the atresia plate 
could be carried out in all of the 28 
cases in his study; these cases were 
classified in the group with a moder- 
ate degree of malformations. In 12 of 
these cases, a malformed tympanic 
bone played an important role in the 
formation of the plate. In the remain- 
ing 16 cases, the tympanic bone was 
completely absent, and the hyperplas- 
tic Reichert’s cartilage or the squama 
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from. the- squa- 
ma," >11 and/or from the petrous 
bone.? - 





-participated in its formation. 


In the present case, we suggest. that 
the atresia plate originated: from the 
cartilaginous otic capsule, resulting. in 
the petrous bone. 















































Hideo Nishimura, MD, provided the embryo- 
logic data used in this study. 
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ate Eustachian tube function has been 
; reported. The principle of the test consists 
‘of recording the impedance of the ear- 
--drum during Valsalva's maneuver and 
during swallowing. By this procedure, the 
inflow and outflow of air through the tube 
orded as a simpie pattern of impe- 
dance change that is classified into the 
following three groups: normal, obstruc- 
tive; and patent. The conformity of these 
‘test. results to those of an aerodynamic 
test has indicated the reliability of the test 
for clinical use. 
(Arch Otolaryngol 1981;107; ,221-223) 



















sing pressure transducers, we`? 

developed an aerodynamic test 
for tubal function and reported its 
reliability through accumulated clini- 
čal use. The method consisted of 
recording, in a simple wave pattern, 
the pressure in the external ear canal 
during Valsalva’s maneuver and swal- 
lowing. Using an impedance meter 
“instead of a pressure transducer, we 
developed a simple impedance test for 
tubal function. Its reliability was con- 
firmed by clinical use. 


METHOD 


The acoustic impedance of the eardrum 
- during the Valsalva’s maneuver and during 
swallowing was recorded by a meter. After 
e air-tight insertion of a probe into the 
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Simple Impedance Test 


__ © A simple impedance method to evalu- 


for Eustachian Tube Function 


Iwao Honjo, MD; Tadami Kamazawa, | MD; Kei Honda, MD 













external ear canal, the meters were set të 
record the stapedial reflex. In this study, — 


however, the object of recording was not 


the stapedial reflex but the impedance 


change due to the Valsalva’s maneuver and 
swallowing. First, the sensitivity level was 
set to No. 1 (minimum sensitivity), and the 
hearing level decibel was kept at a mini- 
mum (40 dB) to avoid producing any reflex. 
A faint acoustic stimulus was used as a 
signal for the subject to start the task. In 
the course of a single sweep of about 12s, a 
Valsalva’s maneuver, which raised. the 
nasopharyngeal pressure with the nostrils 
and mouth closed, and several swallows 
were performed. As shown in Fig 1, the 
impedance change during these maneuvers 
was quite similar to the pressure change in 
the external ear canal. 

None of the subjects had a perforated ear- 
drum: Mobility of the drum was examined by 
tympanometry before the test. When the 


Valsalva o a unr 


5 cm H,0 


10s 


Fig 1.—Simultaneous recording of ear canal pressure and impedance of drum dui 1g 


Vaisaiva's maneuver and swallowing. 


groups. eet to the conditior 
the tube. The impedance meter 
recorded the compliance of the e 
drum, which is the reciprocal of 
impedance, 
_As shown in Fig 2 the normal tube 
showed a noticeable decrease ‘of cor 
pliance during Valsalva's maneuve 
This compliance decrease, indicating 
increase of stiffness je the druri, ; 
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Valsalva 


{ 











Swallowing 





Swallowing 


| 
\ Fig 2.—Compliance pattern of normal tube. Sudden drop of compliance by 
Compliance Valsalva’s maneuver and its return to original level by swallowing. 


Sensitivity 1 
Valsaiva 


i 


t 


t Swallowing 


t Swallowing 
Swallowing 





\ Fig 3.—One pattern of obstructive tube. Lack of recovery of decreased com- 
Compliance pliance to original level, despite several swallows. 


Sensitivity 1 





Swallowing Swallowing 


oe Fig 4.—Another pattern of obstructive tube. Gradual decline of compliance that 
-Compliance indicates difficulty in air flow into tube. 
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Sensitivity. 1 


Compliance 


Fig 5.—Pattern of patent tube. Spontaneous recovery of decreased compliance 
without swallowing and wavy change of compliance by respirations. 


after the maneuver indicates an 
-inward displacement of the drum by 
its elasticity. Compliance returned to 
the original level after several swal- 
lows, These processes indicate open- 
-ings of the tube that allow air to flow 
- out of the tympanum. It was found 
- that swallowing at the maximum level 
of compliance caused no substantial 
change in compliance, unless the sub- 
ject moved the lower jaw during swal- 
lowing. The Eustachian tube in the 
majority of the normal subjects 
showed this type of impedance 


. _ change. 


The obstructive tube showed two 
‘representative patterns of compliance 
change. One was characterized by a 
lack of recovery of compliance to the 
original level despite frequent swal- 
--lowings after the maneuver (Fig 3). 
‘This pattern suggests insufficient 
opening of the tube during swallow- 
ing. Another pattern was character- 
ized -by a gradual decline of com- 
pliance during Valsalva’s maneuver, 
indicating defective tubal opening 
during the maneuver itself (Fig 4). 
The patent tube was characterized 
by a spontaneous recovery of com- 
liance to. its original level without 
wallowing, and by synchronous 


_ changes of compliance with respira- 


n (Fig 5). The wavy pattern of 
pliance in Fig 5 indicated abnor- 
ma tubal opening to permit the air to 
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flow in and out even during respira- 
tion. 


COMMENT 


Our previous studies’? demon- 
strated that the pressure change in 
the ear canal due to Valsalva’s maneu- 
ver permitted an objective evaluation 
of tubal dysfunctions. The aerody- 
namie test, however, required both 
pressure transducers and a recorder. 
On the other hand, impedance tests 
developed by many researchers*” have 
the advantage of using a single impe- 
dance meter that is available in most 
clinics. Impedance change during Val- 
salva’s maneuver was confirmed to be 
quite similar to aerodynamic change, 
as shown in Fig 1. 

Gersdorff’ has already developed 
tubal-impedance manometry that re- 
cords the acoustic impedance of the 
drum during either Valsalva’s maneu- 
ver or deglutition. Opitz and Wedel* 
reported the possibility of evaluating 
the tubal function by observing impe- 
dance change during Valsalva’s or 
Toynbee’s maneuver. 

The test procedure of our method 
seems to be similar to theirs in that 
dynamic changes of impedance are 
recorded during several tasks. Our 
test, however, enables us to judge 
obstructive or patent tubes by a sim- 
ple and clear pattern of impedance. 
Recording impedance by use of stape- 
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dial reflex. measurement pertniite u 
to depict the condition of the tube in; 
simple wave pattern, as the aerody 
namic test did. The test procedi re 
which requires only about 12 s, seem 
to be simple enough to be routine 
used, when the patient can correct! 
perform Valsalva’s maneuver. Its dis 
advantage is that the degree of tuba 
disturbance cannot be estimated be- 
cause nasopharyngeal: pressure for 
tubal opening is not measured in | hie 
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Willard E. Fee, Jr, MD 


® Several clinical situations exist when 
only nonacoustic stimuli will provide data 
necessary for the correct neuro-otologic 
diagnosis. The tactile stapedius and the 
‘orbital air-jet reflexes have been used to 
aid in detecting the middle ear status in 
severe hearing losses, retrocochlear 
hearing losses, ossicular fixation, and 
facia! paralysis. These reflexes also are 
useful in localization in some cranial 
“nerve disorders. The equipment required 
to elicit these reflexes is inexpensive, and 
the test can be performed rapidly. Some 
. pitfalls in interpretation are caused by the 
‘lack of precise correlative data. When 
properly used, performed, and inter- 
‘preted, nonacoustic reflex response data 
supply information to the clinician that is 
otherwise unobtainable. 
`“ (Arch Otolaryngol 1981;107:224-226) 


here are several instances when 
only nonacoustic stimuli will pro- 
vide data necessary for neuro-otologic 
‘diagnosis. The major nonacoustic 
stimuli that have been suggested for 
‘eliciting a middle ear muscle reflex 
and the muscles involved are shown in 
© Table. 12 Because the necessary 
equipment for deriving the orbital 
' air-jet and tactile reflexes efficiently 
and reliably costs less than $3, these 
{wo nonacoustic reflexes are most 
‘often used in our facility. Figure 1 
~ shows the equipment we use in obtain- 
ing the reflexes; a Politzer bag can be 
substituted for the bulb or ear 
syringe, and a wooden tongue depres- 
sor broken lengthwise or an empty 
ball-point pen casing can be substi- 
tuted for the unfolded paper clip. It is 
important to reiterate the conclusions 
of Fee et al that an absent response 
. to nonacoustic stimulation can lead to 
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| Clinical Application of N onacoustic 
Middle Ear Muscle Stimulation 


Tabie 1.—Nonacoustic Reflex Stimuli 


Tensor 
Tympani 
Muscle 


Stapedius 
Muscle 


Electrical 
Tactile 
Orbital air jet 
Voluntary 
Anxiety 


*Pos'tive stimulus indicated by +; no appar- 
ent stimulus effect, —; strongly positive stimulus, 
++, 


an ambiguous determination (false- 
negative or false-positive) of potential 
stapedius or tensor tympani muscle 
function. Furthermore, the use of non- 
acoustic stimuli is unquestionably lim- 
ited. 

The precise reflex ares have not 
been clearly defined for any stimula- 
tion of the middle ear muscles. How- 
ever, the presumed tactile stapedius 
reflex in man, based on anatomical 
findings made in rats, is diagrammed 
in Fig 2. The reflex are of the orbital 
air jet has been studied less but might 
be something like that in Fig 3. Dis- 
covery of the precise central reflex 
pathways has more than academic 
importance. Once the central path- 
ways are discovered, clinical useful- 
ness will include localization of central 
neurologie disorders. Until then, the 
clinical applications pertain to periph- 
eral disorders. and are listed in Ta- 
ble 2. 


PATIENTS AND METHODS 
Severe Hearing Loss 


In some: patients with moderate to 
severe. hearing loss, the absence of the 
conventional acoustic stapedius reflex may 
lead to an ambiguous or erroneous diagnos- 
tie interpretation. It is not always possible 
to present the stimulating signal at a sen- 
sation level sufficient to elicit the acoustic 
reflex; even though the efferent reflex 
neural are and the middle ear muscles are 
intact. 

Fi igure 4 shows a ` preopérative audio- 
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Fig 1.—Equipment necessary for eliciting 
nonacoustic reflexes. 


Table 2.—Clinical Applications of 
Nonacoustic Stimuli 


Middle ear status in: 
Severe hearing losses 


Retrocochlear hearing losses 
Ossicular fixation 
Facial paralysis 

Objective evidence of trigeminal 
sensory disturbances 

Localization of cranial nerve disorders 





gram for a 55-year-old man with a 30-year 
history of progressive hearing loss, tinni- 
tus, and a family history of hearing loss. 
The bone conduction responses at 250 and 
500 Hz were equivocably vibratory. Results 
of routine impedance audiometry showed 
normal static compliance and normal tym- 
panogram and bilaterally absent acoustic 
stapedius reflex to wide-band white noise 
and narrow-band frequencies. 

At least two possibilities pertain: First, 
this patient has a bilateral cochlear hearing 
loss and is a candidate only for aural 
rehabilitation. Second, a mixed (conductive 
and cochlear}: hearing loss is present, in 
which case he might become a better hear- 
ing aid candidate after exploratory tympa- 
notonty and ossicular reconstruction. 


Nonacoustic Middle Ear Stimulation—Fee 


Nucleus of Dorsolateral Motor Nucleus 


Tractus Solitarius Reticular Formation 


Sensory Fibers of: 
1. Trigeminal 


of VH 


2. Facial (Nervi Intermedius) Fig 2.—Presumed tactile stapedius reflex arc (modified from 


3. Glossopharyngeal Djupesiand’). 


4, Vagus 
5, Cervical Plexus 


? Sensory Fibers V 
?.Proprioceptive Fibers 


? Medial Longitudinal ===.. ? Midbrain Reticular. 


Fasciculus 


Motor Nucleus VII 


Fig 3.—Presumed orbital air-jet reflex arc. 


Nonacoustic . stimulation. indicated an ence of one or more nonacoustic reflex 


absent tactile and auricular air jet, but a responses leads to a more complete diag- 


nostic impression. Unfortunately, the ab-- 
--sence.of all nonacousti¢ reflex responses — 
may lead to an ambiguous interpretation: E 


n successful right stapedectomy, Retrocochlear Losses . 


erative audiogram i is shown in -The status of the opi 
; with a unilateral ret í 


Formation 


Tensor Tympani 


acoustic stapedial ellei or ipsilateral n 
acoustic stimuli. If there. is unilateral 


‘absence of an acoustic stapedial reflex with. 


nor ‘mal ora ule sensorineural nearly loss 


en there isa a high probability of a 
r lesion. If, on the other hand. 


10 auricular air-jet or cutaneously elicited 


feller | is observed, but an orbital air jet i 
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present, then no conclusions can be drawn. 
Similar findings by Dr Victor Goodhill 
(written communication, June 1974) noted 
the importance of recalling that in approx- 
imately 1% of human ears an absent stape- 
dius tendon has been observed. 


Ossicular Fixation 
and Facial Paralysis 


“Because the orbital air jet is preponder- 
antly a tensor tympani muscle reflex, a 
positive reflex response indicates a normal 
malleoincudal joint. In most cases of pure 
otosclerosis or facial nerve paralysis 
(where the lesion is proximal to the verti- 
cal, or descending, portion of the eighth 
cranial nerve in the mastoid bone), the 
“acoustic and tactile stapedius reflex 
responses are absent. The orbital air-jet 
reflex is usually present; in the case of 
facial nerve paralysis, it is typically of a 
larger amplitude than the control side and 
reduces in amplitude on recovery of the 
-seventh nerve paralysis. 


-Objective Evidence of Trigeminal 
Sensory Disturbances 






pplication. of local anesthesia to the 
results-in immediate loss of tactile 
reflex responses.** In addition, trauma to 
or neoplastic invasion of. the fifth cranial 

rve will, likewise, abolish the reflex: Care 
qust be taken in making: too strong a 
statement. in this regard, because as high 
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Fig.4.—Preoperative audiogram; bone responses at 250 and 500 
“Hz were equivocal. SRT indicates speech reception threshold: 
Discrim, discrimination; bent arrow, bone conduction threshold 
not. determined beyond limits of audiometer. 


Hearing Threshold Level (ISO--1964), dB. 
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Fig 5.—Postoperative audiogram; note “‘overclosure” at 1 and 2 
Hz. SRT indicates speech reception threshold: Discrim, discrimi- 
nation, bent arrow, bone conduction threshold not determined 


beyond limits of audiometer. 


as 20% to 30% of normal subjects may not 
have this reflex response.’ However, if in 
an area described as anesthetic by the 
patient, no reflex is obtained and a reflex 
is obtained immediately outside this area 
or from the contralateral side in question, 
it may be assumed that a sensory distur- 
bance is present. 


Localization of 
Cranial Nerve Disorders 


Topographic localization of seventh 
nerve disorders using the acoustic stape- 
dius reflex is well known. Similarly, topo- 
graphic localization of some fifth nerve 
disorders also is possible. Motor fibers of 
the fifth nerve exit the skull through the 
portio minor at the inferior-most aspect of 
the Gasserian ganglion. Neurogenous tu- 
mors involving the superior aspect of the 
ganglion will produce facial cutaneous 
anesthesia but spare the motor supply to 
the tensor tympani; hence, a contralateral 
orbital air-jet reflex response would be 
obtained. Theoretically possible is total, 
hemifacial anesthesia and a positive con- 
tralateral reflex response because of dif- 
ferent brainstem locations of the sensory 
and motor nuclei. 

In patients with apparent cochlear or 
retrocochlear losses and facial nerve paral- 
ysis, the presence of a tactile stapedius 
reflex would indicate a facial nerve lesion 


distal to the stapedius musele, ie, two dis- 
tinct cranial nerve neuropathies. 


COMMENT 


More basic and clinical research is 
necessary to broaden the applications 
of nonacoustic stimuli. Precision data 
correlating preoperative testing and 
intraoperative findings with clinical 
correlations of known neurologie dis- 
orders are noticeably lacking. In sum- 
mary, current clinical applications of 
nonacoustic reflex stimuli are varied 
but limited to a few isolated disorders. 
When properly used, performed, and 
interpreted, nonacoustic reflex re- 
sponse data offer information to the 
clinician that is otherwise unobtaina- 
ble. 
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<e The effect. of ethaverine hydrochio- 
ide on cochlear microcirculation was 
served in short-term experiments on 11 
. In these experiments, the 
ear Po., endocochlear potential 
ochlear microphonic (CM) poten- 
lood- pressure (BP) were re- 
; idocochlear Po, was measured 
polarographically by gold electrodes in 
the scala media. Ethaverine hydrochloride 
was administered by intravenous infusion 
for ten minutes in doses of 2, 5, and 10 
mg/kg. These experiments demonstrated 
. that ethaverine hydrochloride in doses of 
5 and 10 mg/kg caused significant eleva- 
tion of endocochlear Po, for 35 to 90 
“minutes, even when the BP temporarily 
declined. At the same time, it was 
> observed that this improvement of coch- 
“fear microcirculation coincided with an 
increase of the CM potential. Decrease of 
the EP is probably the result of BP decline 
and a direct action ot ethaverine on EP 
“generation. 
(Arch Otolaryngol 1981;107:227-229) 




































rT ‘contrast. with the substantial 
JL advances made in the field of con- 
ductive hearing loss, an adequate 

understanding of the etiology and 
_ treatment of sudden and fluctuant 
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Effect of Ethaverine Hydrochloride 
on Cochlear Microcirculation 


Jiri Prazma, MD, PhD; W. Paul Biggers, MD; Newton D. Fischer, MD 


sensorineural hearing loss is still mis- 
sing. There are many possible causes 
of sudden hearing loss, but common to 
many of these causes is an urgency to 
find a therapeutic agent that will 
improve circulation through the inner 
ear. 

The effect of different vasoactive 
drugs on cochlear blood flow was 
extensively investigated by Snow and 
Suga.' They observed that an increase 
of blood flow caused by papaverine 
hydrochloride was accompanied by a 
decrease in blood pressure (BP) and, 
presumably, cochlear perfusion. Thus, 
the effectiveness of this drug’s ability 
to improve blood circulation in the 
cochlea was questioned. Their tech- 
nique, electrical impedance phlethys- 
mography, because of the presence of 
arteriovenous shunts and channels in 
the lateral wall of the cochlea, dis- 
closed important, but only coarse, 
information. In the present study, we 
investigated the effect of ethaverine 
hydrochloride (a papaverine-related, 
but more potent drug) on Po, in endo- 
lymph and its relationship with coch- 
lear electrophysiology. 


METHODS 


The experiments were performed in a 
soundproof room on 11 guinea pigs that 
weighed between 350 and 400 g. The ani- 
mals were anesthetized with pentobarbital 
sodium (10 mg/kg), ketamine hydrochlo- 
ride (30 mg/kg), and chloralose (alpha chlo- 








ralose) (30 mg/kg). Artificial respiration. 
was maintained with the use of a resp 
tor via tracheostomy. Body temperat e 
was maintained at 38 °C by a thermisto 
controlled heater. Respirations were’ held 
at about 20/min, and the volume was 
adjusted according to the blood gas levels 
and respiratory pressure. The acoustic. 
stimulus was a 4-kHz pure tone at a 10-dB 
sound pressure level, trangraitted. bi 
shielded earphones. 

Cochlear microphonie (CM) potentials 
were monitored with a silver wire electrode 
that was placed in the round window niche 
The endocochlear potentials (EPs) “were 
recorded. with glass microelectrodes that 
were filled with 150mM potassium chloride 
and connected by means of a calomel ele 
trode to a high-input impedance electrom- 
eter. The oxygen microelectrodes: were. 
made in our laboratory as described:in the © 
literature. All oxygen-sensitive microelec- ` 
trodes. were calibrated before and after: 
each experiment in solutions. that: were: 
saturated by gases of 10% 0, 90% N; and. 
5% O, 95% N, and 100% N, Data from 
experiments. during which the sensitivity 
of the electrodes changed were’ rejected. 
Both the glass and oxygen microelectrodes 
were inserted inside the scala: -media 
through the ligamentum spirale and stria 
vascularis. A reference electrode w 
inserted in the dorsal portion of the neck: — 

All potentials were amplified: inside the. 
soundproof room and recorded outside by a 
computer (Nova 1220, Data General), 
thaverine hydrochloride was. inject 
intravenously into the contralateral jugu- 
lar vein in doses of 2, 5, and 10 mg/kg. 
during ten-minute periods-by an infusion 
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ump. Blood pressure was recorded from 
the carotid artery by a pressure transducer 
(Statham D 23). All data were statistically 
analyzed, and mean values were used for 
the construction of graphs. 


RESULTS 


As shown in the Figure, a low dose 
(2 mg/kg) of ethaverine hydrochloride 
- had no effeet on cochlear microcircula- 
-tion and cochlear potentials. When the 
-dose was increased to 5 and 10 mg/kg, 
its effect. was obvious in all observed 
measurements. Shortly after adminis- 
tration of the drug, BP declined for 
five minutes and then gradually 
returned to the basal level (reversal of 
the transient hypotension that oc- 
curred during the course of the drug 
nfusion for ten minutes). Endococh- 
lear potentials similarly declined to 
+72.9 and +64.0 mV after doses of 5 
‘and 10 mg/kg, respectively. After a 
short period of time, EPs returned to 
-the original levels. 
Endocochlear Po, and CM potentials 
increased after administration of 
rher doses of the drug. After admin- 
ition of 5 and 10 mg/kg of etha- 
erine hydrochloride, endocochlear 
0, increased from 254+ 28 to 
33.3 + 3.2mm Hg and from 25.0 + 2.1 








228 Arch Otolaryngol—Vol 107, April 1981. 


30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 


Time, min 


Effect of ethaverine hydrochloride on endocochlear Po., endocochlear potential (EP), cochlear microphonic (CM) 
potential, and blood pressure (BP). Shaded areas show time of drug infusion and vertical bars represent SEM. 


to 40.42 + mm Hg, respectively. Simi- 
larly, during the same period when 
endocochlear Po, increased, CM poten- 
tials also were elevated. This elevation 
was more obvious after the 10-mg/kg 
dose, when CM potentials increased 
from 296.2 to 410.0 pV. 

We have thus demonstrated that 
ethaverine in higher concentrations in 
normal guinea pigs significantly ele- 
vates endocochlear Po,. Furthermore, 
these experiments showed that 
changes (decline) in EPs were concom- 
itant with BP changes, and, similarly, 
CM potentials followed changes in 
endocochlear Po.. 


COMMENT 


Ethaverine hydrochloride is a te- 
traethoxy derivative of papaverine, 
one of the alkaloids of opium that 
possesses vasodilatory properties 
caused by the relaxation of smooth 
muscles. Its chemical name is 6,7- 
diethoxy-1-(3,4-diethoxybenzyl) iso- 
quinoline hydrochloride. According to 
Winder et al,’ this analogue is four 
times more potent than papaverine, as 
demonstrated in their laboratory and 
clinical trial. In various species and by 
various routes; Issekutz et al found 
that this analogue is half or less as 


1 t. a. L. ne 








































toxic as papaverine, but they also 
found that it still must be used with 
caution and may even be contraindi- 
cated in patients with cardiac conduc- 
tion problems. In guinea pig intestine, 
papaverine and ethaverine mimic the 
effect of anoxia, cyanide, 2,4-dinitro- ` 
phenol, and/or oiher enzyme inhibi- 
tors.” Kukovetz and Péch* and Mark- 
wardt and Hoffmann’ demonstrated 
that papaverine and ethaverine are 
potent inhibitors of phosphodiesterase 
and postulated that this could result in 
an accumulation of cyclic 3,5-adeno- 
sine monophosphate. Also, papaverine: 
and ethaverine were found to inhibit 
oxygen intake. The inhibition-is: sus- 
pected. in the chain of electron trans- 
fer between nicotinamide adenine 
dinucleotide and cytochrome b.* These 
data suggest that the impairment 
synthesis of high-energy phosphate. 
bonds, produced by inhibition’ of the 


respiratory chain, probably plays an 


important role in the mechanism of _ 

action of these spasmolytic drugs. _ 
Other drugs that retard the synthe- 

sis of high-energy phosphate bonds 


-have been studied in this regard. It 


has been observed that 2 A-dinitrophe- 
nol, which impairs the synthesis of 
high-energy phosphate, causes rapid 
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decline of EP when perfused through 


lea.” Thus, a rapid decline of 
EP is probably not only the result of a 


crease in BP, but also a result of the 


rect action of ethaverine on the gen- 
eration of EP. Interestingly, it was 
- observed that even when EP declined, 
CM potential increased—when the lev- 
-elof Po, in endolymph significantly 
increased. This finding suggests that, 


“dn certain conditions, generation of 


CM potential is more affected by the 
facilitation of aerobic metabolism in 
hair cells than by the changed polari- 


zation of EP. i 
‘Papavērine and ethaverine are 


known to reduce the arterial BP after 
‘intravenous injection in many species, 
including humans. This reduction is 
accompanied by an increase in the 
< depth of respiration and by a sharp 
: increase in cardiac output, with a 
decrease in total peripheral resis- 
tance.” Significant increase in periph- 


mow: JB, Suga F: Labyrinthine vasodila- 
tors. Arch: Otolaryngol. 1973;97:363-370. 
azma J, Smith D, Jochem WJ: Current to 
tage converter for measurement of oxygen. 
L Physiol 1978;44:977-980. 
Winder CV, Thomas RW, Kamm Q: Relative 
xperimental coronary vasodilator potencies of 
papaverine and its ethyl analogue ethaverine. 
J Pharmacol Exp Ther 1950;100:482-488. 

4, Issekutz V, Leinzinger M, Dirner Z: Uber 
die: Wirkung der synthetischen Papaverinderi- 
water I. Mitteilung. Arch Exp Pathol Pharmakol 

-1932;164:158, 

Be West TC, Hadden G, Farah A: Effect of 
anoxia on response: of the isolated intestine to 
various drugs and enzyme inhibitors. Am J Phy- 


“> siol 1951;164:565-572. 


6. Kukovetz WR, Pöch G: Inhibition of eyclic 
3,5-nucleotide phosphodiesterase as a possible 
mode of action of papaverine and similarly acting 
drugs. Naunyn Schmiedebergs Arch Pharmacol 
1970;267:189-194. 
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eral blood flow in patients with occlu- 


sive artery disease has been re- 
ported." It also has been observed 
that papaverine and ethaverine im- 
pair platelet function, with platelets 
losing their ability to adhere and 
aggregate.’ Many studies have shown 
that papaverine and ethaverine sig- 
nificantly increase cerebral blood 
flow, although they depress the sys- 
temic BP." Yagi et al’ did not 
observe any effect on perilymphatic 
Po, when 1 mg/kg of papaverine 


hydrochloride was administered intra- 


venously. However, an increase of 
cochlear blood flow has been re- 
ported.'* In our experiments, the low 
dose (2 mg/kg) of ethaverine hydro- 
chloride had no effect on endocochlear 
Po,, but when the dose was increased 
to 5 and 10 mg/kg, the increase of 
endocochlear Po, was significant. The 
effective dose was about twice as high 
as the normal human dose, but these 
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è bulla in guinea pigs was filled 
11%; 0.1%, and 0.5% vitamin A acid 


rhe mucous membrane appeared normal 
the, ears receiving arachnoid oil or 
) 1% vitamin A acid. In bullae receiving 
0. % and 0.5% solutions, the epithelium 
remained close to normal, but there were 
small areas of ossification that were par- 
ticularly notable in the submucosal layer. 
There was no indication that the normal 
: guinea pig mucosa showed a metaplastic 
change - into: a ‘secreting gland, forming 
epithelium. 
(Arch Otolaryngol 1981; 3107:230-232) 


[Joth vitamin A and vitamin A acid 
B (retinoic acid) are known to 
effect distinctly the development of 
keratinizing epithelium. In experi- 
ments with chick embryos, the skin no 
longer keratinized, and.the squamous 
epithelium. changed into columnar- 
type epithelium.” Toxic effects were 
isible-the whole epithelium showed 
igns of disintegration—when retinoic 
acid concentrations exceeded 150 IU/ 


Accepted for publication Aug 27, 1980. 
Departments of Otolaryngology (Drs 
ikoski, and Savolainen) and Pathology 
D Mäkinen); University of Helsinki, Finland. 
Reprint requests to Department of Otolaryn- 
gology, Haartmaninkatu AE, 00290. Helsinki 29, 
Finland (Dr. Palva). : 


‘The Effect of Vitamin A Acid 
on the Middle Ear of the Guinea Pig 


Tauno Palva, MD; Jukka Ylikoski, MD; Seppo Savolainen, MD; Judit Makinen, MD 


mL.” It has been reported that the 
metaplastic effect of vitamin A was 
also observable in the embryonic skin 
of the rat and even in the epidermis of 
the adult guinea pig,** whereas there 
was no effect on human embryonic 
skin’; adult human skin did not show 
changes in keratinization. 

Clinically, vitamin A has been used 
by Duncan’ on human keratinizing 
epithelium in cases of cholesteatoma. 
The mucoid secretion increased, with 
possibly some changes in the retrac- 
tion of the cholesteatoma membrane. 
As we observed no such effects in the 
tissue cultures of human specimens,’ 
we undertook a study to ascertain 
whether application of retinoic acid to 
the middle ear in guinea pigs effected 
a change in the mucoid secretion of 
the epithelium. 


MATERIALS AND METHODS 


Twenty guinea pigs without middle ear 
disease were used in the experiments. 
Using an operating microscope, the bulla 
was opened under intraperitoneal pento- 
barbital anesthesia, and a plastic tube was 
housed in the bulla and fixed to the sur- 
rounding soft tissues and skin. The bulla 
was filled with either 0.01%, 0.1%, or 0.5% 
retinoic acid once daily for an average of 


‘five days (range, one to 15 days). Pure 


arachnoid oil was used in six control ears. 
The animals were protected by daily intra- 


“muscular injections of 0.2 mL of penicillin 
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G procaine and were decapitated four to 50 
days after the first application of retinoic 
acid, generally after ten to 12 days. The 
bullae were removed from both sides, 
placed in 10% buffered formaldehyde solu- 
tion, decalcified, embedded in paraffin- 
celloidin, and sectioned at a thickness of 20 
um. Every fifth section was stained with 
hematoxylin-eosin. The remaining sections 
were stained with PAS and Alcian blue 
stain for study of mucoid elements, and 
Heidenhain aniline blue stain to demon- 
strate osteoblastic activity. 

l the animal experiments were per- 
formed by two members of the team. Two 
other. team members studied indepen- 
dently the histopathologic appearance of 
the specimens. 


RESULTS 


After either 0.01% retinoic acid or 
pure arachnoid oil had been applied in 
the bullae, the mucous membrane 
showed no reaction. The epithelium 
consisted of one or two cell layers. The 
lamina propria was thin and the bone 
surface smooth (Fig 1). In one speci- 
men only, treated for eight days, was 
there a slight local osteoid formation. 
None of the ears showed infection in’ 
the histological examination. 

Among the bullae treated with 0.1% 
retinoic acid, three of: the mucous 
membranes. did not. differ. greatly 
from normal. In seven bullae, howev- 
er, the lamina propria became much 
thicker than normal because of the 
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extensive formation of osteoid tissue 
(Fig 2). Stained osteoblasts were visi- 
- ble. The epithelium lining these bullae 
“Was mostly normal, usually consisting 
of one to two cell layers. No indication 
of an increase in its secretory capacity 
existed. In several specimens, howev- 
er, the ossification process extended 
to the surface of the epithelium 
(Fig 3). 

The number of retinoic acid applica- 
tions and the length of time before 
decapitation were not related to the 
occurrence of osteoid changes in the 
lamina propria. These changes were 
seen even after one application in 
animals that were killed eight to 12 
days later. 

The changes in the four bullae 
treated with 0.5% retinoic acid were 
similar to those treated with the 0.1% 
solution. In one animal, however, the 
mucous membrane was normal on one 
side and showed the typical osteoid 
changes on the other. Most likely, the 
tube in this ear had been extruded 
from. the bulla, which apparently had 
not received the retinoic acid. 


COMMENT 






The results provide conclusive evi- 
dence that applications of retinoic 
acid cause no epithelial hyperplasia in 
the middle ear of the guinea pig. No 
goblet cells nor mucosal glands 
formed, and the thickness of the epi- 
thelium was normal. Conversely, at 
concentrations of 0.1% and 0.5%, reti- 
noic acid caused a notable prolifer- 
ation of the lamina propria, associated 
with an impressive new bone forma- 
tion. In certain ears this would have 
« led to noticeable ossification of the 

mucosa. This effect results from the 

high concentration of retinoic acid, 
since a 0.01% solution and the arach- 

noid oil control solution did not cause a 

mucosal reaction. 

Reports indicate that several sub- 
stances may produce strong reactions 
in the middle ear mucosa of a guinea 
pig. The reaction may be more violent 
than the effect of retinoic acid. 
According to Anniko, a single appli- 

“cation of isopropyl alcohol and glycer- 
_ in (with 0.1% acetic acid) caused no 
_ > dnner-ear changes but resulted in bony 

-obliteration of the bulla. Massive 
fibrotic changes also have been noted 
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Fig 1.—Middle ear mucosa in bulla of guinea pig after treatment with pure arachnoid oil 
Epithelium is normal and consists of one cell layer. Subepithelial space is thin and bone 
surface normal (hematoxylin-eosin, original magnification x 600). : 


Fig 2.—Middle ear mucosa after treatment with 0.1% vitamin A acid for ten days. Rich 
formation of osteoid tissue in propria (arrows) extends from underlying bone and ‘fills: 
good part of subepithelial space. Thin epithelium is normal; many blood-filled capillaries. 
exist between osteoid tissue and epithelium (hematoxylin-eosin, original magnification. 

x 600). é $ 
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Fig 3.—Mi r mucosa after treatment 
with 0.1%. vitamin A acid for five days. 
Epithelial. surface is. devoid ‘of ‘cells on 
basal membrane, and osteoid new bone in 
subepithelial layer extends to surface 
(arrow), replacing basal membrane 
(hematoxylin-eosin, original magnification 
x 600). 



























in this animal species after applica- 
tion of propylene glycol to the bulla.’ 
Polyethylene glycol application" 
causes an inflammatory change with- 
out osteoid transformation. 

~ Obviously, observations in animal 
middle ear mucosa are not directly 
applicable to human middle ear muco- 
sa, However, one should be cautious of 
introducing substances into the hu- 
man middle ear that have caused dis- 
tinct pathological changes in animals. 
_ One such case involved the implanta- 
tion of dolomite, occasionally used in 
surgery for ozena, for ossicular recon- 


struction in a human middle ear. Neu- 
ralgic ear pain and a transparent, 
bulging tympanic membrane devel- 
oped in the patient, and the ear was 
deaf. Surgery disclosed the oblitera- 
tion of the middle ear air space by 
solid new bone—a growth stimulated 
by the dolomite—which was not tested 
and could not be tolerated by the 
human middle ear. 

It may well be that human middle 
ear mucosa tolerates retinoic acid bet- 
ter than the mucosa in guinea pigs. 
However, if retinoic acid were to 
cause a substantial change in the basic 
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mucosal character of the human mid- 
dle ear, ie, a change from the squa- 
mous into a columnar secreting epi- 
thelium,’ these variations should also 
be noticeable in the middle ear mucosa 
in species representing stages of 
development lower than man. 
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Staged Commissurotomy and 


Central Auditory Function 


Frank E: Musiek, PhD; Donald H. Wilson, MD; Alexander G. Reeves, MD 


© Two young right-handed men with 
jormal peripheral hearing underwent a 
‘staged’ commissurotomy procedure. At 
urgical setting, approximately 
the posterior half of the corpus callosum 
“was § tioned. Approximately two months 
he first operation, the remaining 
jon was surgically disconnected. Ex- 
ensive central auditory assessment indi- 
ated: little deficit after each surgery, 
which was not the case in previous data 
son patients with commissurotomy at one 
setting. We discuss possible mechanisms 
-for these differing results, along with the 
ivantages of the staged surgical proce- 
dure. 
<- Arch Otolaryngol 1981;107:233-236) 


“here have been several reports on 
< A the effect of complete commis- 
-surotomy on central auditory func- 
‘tion. Specifically, dichotic auditory 
-tests show a left ear deficit. Pattern 
monaurally pre- 
sented, yield a bilateral deficit for 
< verbal responses.* Other monaural or 
‘monotic tests do not result in any 
‘consistent auditory deficit for this 
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population. Fundamental audiologic 
tests of pure tones and speech dis- 
crimination also show no significant 
effect.’ 

To our knowledge, Risse et al* have 
published the only report of auditory 
testing on patients with partial com- 
missurotomy. They studied dichotic 
listening in patients with the anterior 
section of the corpus callosum and 
were unable to determine any consis- 
tent abnormalities from an audiologic 
point of view. 

In addition to functional effects, 
further interest has been generated in 
partial commissurotomy from an ana- 
tomical perspective. Pandya and col- 
leagues” studies on the monkey relate 
that auditory fibers seem to be located 
in the posterior two thirds of the 
corpus callosum. A similar view also 
has been reported by other investiga- 
tors.’ Risse et alt thought that their 
results suggested that some auditory 
fibers also may be in the anterior 
commissure. 

Since there is little data that show 
the clear effects of partial commissur- 
otomy, our initial intent in this study 
was to measure central auditory 
effects after section of the posterior 
half of the corpus callosum. As it 
turned out, these same patients later 
were required to have a complete com- 
missurotomy. 


This. afforded us an 


opportunity not only to measure the 
effects of posterior section but a 
the effects of complete section of th 
corpus callosum that is staged d durin 
a period of time. 


METHODS | 
Patients 


The patients were two right-handed me 
with essentially normal peripheral heari 
bilaterally (ie, 23 dB hparine level or. D 


20y years of age. There wasa a diffuse Je 
focus in both hemispheres: for patient 
while patient 2 had primarily a d 
focus in the right hemisphere with sl 
propagation to the left hemisphere. 


Surgical Aspects 


Cerebral commissurotomy (the “‘spli 
brain” procedure) is defined as the surgical 
division of one or more forebrain.commi 
sures to reduce the spread of seizure dis- 
charges from one cerebral hemisphere to 
the other. It is a last-ditch stand again: 
intractable epilepsy, ie, seizures unrespo! 
sive to anticonvulsants and not amenable 
to standard methods. of focal resection. . 

The operation, an old one that fell into 
disrepute, was revived at the Dartmout 
Hitchcock Medical Genter, Hanover, NH 
1972. Recent research on animals and the 
advent. of microneurosurgical techniqu 
were combined to show that co! missuroto- 





; remarkable too i for Š dying ‘brain fune- 
tion. : 

“A carefully controlled series was ini= 
tiated,* and, to date, 16 patients have 
undergone commissurotomy. Each opera- 
“tion provided valuable information for the 
next. As our experience grew, we discov- 
ered that only one commissure, the corpus 
callosum, needed to be divided and that the 
surgery should be performed in two stages. 
We chose, arbitrarily, to divide the sple- 
nium and posterior half of the body first, 
wait a few months, then divide the ros- 
trum, genu, and the anterior half of the 
body. 

The two patients (No. 15 and 16 in the 
series) who are described in this article 
were the first to have undergone the two- 
stage procedure. 


MATERIALS AND PROCEDURES 


Both patients were tested in a sound- 

treated booth, before and after surgery. 
-Appropriate acoustic calibrations were car- 
ried out before testing on each patient. The 
stimuli for the central tests were on a tape, 
‘which was played.on a stereo tape deck 
(Realistic 999B). The stimuli then were 
passed through the speech circuit of an 
~ audiometer (Grason Stadler 1701) and fed 
- to unshielded earphones. 

The patients were familiarized with each 
task in detail before testing. They were 
instructed to guess at any of the items of 
which they were unsure or did not know. 
There were no time limitations placed on 
the response. 


ADMINISTERED TESTS 


-Central auditory tests were adminis- 

tered to each patient preoperatively and 

postoperatively. A brief deseription of each 

test is presented further. The readers who 

want details on these tests are directed to 
the correlating references. 













Rapidly Alternating 
Speech Perception 


. Simple sentences containing six to seven 
words: are used in this test. The words in 
< the sentences are switched every 300 ms 
back and forth between ears. Generally, 20 
sentences are presented 50 dB above the 
patient’s threshold for speech or the sensa- 
tion level (SL). The subject is required to 
repeat the entire sentence. In our data, we 
report only a binaural score. The concept of 
this: test. was introduced by Cherry and 
Taylor" and recently modified in its use by 
Lynn and Gilroy"* and Willeford." 


Binaural Fusion 


: “There is a variety. of methods for this 
task?" The- present- study “used Wille- 
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i here spondees re fil- 

tered through a low-pass filter (500 to 700- 

~Hz) and directed to one ear and a high-pass 

filter (1,900 to 2,100 Hz) and directed tothe > 
opposite ear. Twenty words are presented 


at a 50 dB SL. 


Competing Sentences 


This test was developed by Willeford™ 
and requires simultaneous presentation of 
two sentences, one to each ear. The “pri- 
mary” sentence is presented at a 35 dB SL, 
and the “competing” sentence is presented 
at 50 dB SL. The subject is to repeat the 
primary sentence and ignore the compet- 
ing sentence. A total of 20 test items are 
presented. 


Staggered Spondaic Words 


Katz" introduced this test and has since 
developed modifications. Forty spondees 
are presented in an overlapping fashion at 
50 dB SL. For example, if the spondees 
“racehorse” and “streetcar” are used, 
“race” is presented to the right ear in a 
noncompeting condition, while “horse” and 
“street” are presented simultaneously to 
the right and left ears, respectively, in a 
dichotic condition. “Car” is presented to 
the left ear in a noncompeting condition. 
The subject is required to repeat all words 
presented, 

This test requires two digits to be pre- 
sented to each ear simultaneously at 50 dB 
SL. There are a total of 40 digits presented 
to each ear, with the subjects supposedly 
repeating all the digits that are heard.” 
Specific order of the digits is not required 
(free recall). 


Frequency Patterns 


This type of auditory perception test has 
been shown to be of value clinically," 
and also in the basic science area. Three 
tones are presented: one differing in fre- 
quency from the other two by being higher 
or lower. The tone that is different is 
placed in any one of three temporal posi- 
tions generating the following pattern 
types: high-low-high; low-high-low; low- 
low-high; high-low-low; low-high-high; and 
high-high-low. The length of the tone 
bursts are 150 ms with a 200-ms interstim- 
ulus interval. The frequencies that are used 
are 880 and 1,122 Hz, and these are pre- 
sented at 50 dB SL. 


RESULTS 


Preoperative results for the rapidly 
alternating speech perception, binau- 
ral fusion, competing sentences, stag- 
gered spondaic words, and dichotic 
digits tests for both patients were 
essentially within the normal range 


(Table 1). However, patient 2 did} per- 





form slight! y below the normal range 
on frequency patterns bilaterally. 

Postoperative testing generally in- 
dicated that pesterior and total com- 
missurotomy had little effect on cen- 
tral auditory funetion (Tables 1 and 2), 
Only a few scores postoperatively — 
were slightly below the norm or. 
showed a mild decrease as compared. 
with the preoperative data. Patient 2 
showed a mild decrease. on dichotic 
digits bilaterally after the first sur- 
gery, but no further decrease after the 
second surgery. Although there: was 
no effect of the first surgery on the 
results of the staggered spondaic 
words test, the complete sectioning of 
the corpus callosum yielded a mild left 
ear deficit for the competing condi- 
tion in this patient. It should be 
emphasized that these changes are 
minimal. Taking into account the nat- 
ural test variability and variability 
known to exist within these types of 
patients, one would have to say that 
preoperative and postoperative re- 
sults are similar, 

























































COMMENT 


The first part of this section will 
focus on only the posterior section of 
the corpus callosum. Based on Pandya 
and colleagues” findings that. most 
auditory fibers are located in the pos- 
terior two thirds of the corpus callo- 
sum, sectioning of the posterior half 
would be expected to have some effect 
on interhemispheric transfer of acous- 
tic information. However, this process 
did not seem to be affected based on 
our test results. 

Several explanations can be formu- 
lated in an attempt to explain this 
unique finding. One is that residual, 
more anterior auditory transfer fibers 
were sufficient to process the infor- 
mation required. There is evidence for 
this occurring in other sensory. sys- 
tems.” In other words, the test :mate- 
rials may not have required -a ‘full 
complement of auditory callosal fibers < 
to be processed sufficiently interhem- 
ispherically. 

Another. notion is that.the -brain 
adapts. or. somehow compensates for 
the decrease in. callosal auditory 
fibers. Perhaps the fibers that are 
intact signal the brain that. another 
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Table 1.—Central Test R atients 1 and 2* 


Test Score, % (Norm)t 





Competing 
Sentences 
(80-100) 


Dichotic 
Digits 
Binaural Fusion (90-100) 

(85-100) 
= Patient BIN RE 
Preoperative 1 100 100 100 


2 i 80 98 




















After posterior section 
of corpus callosum 








- After complete section 
= cofcorpus callosum 





i *Test results are shown preoperatively and after posterior section and complete section of corpus callosum (percent correct). 
(E TRASP indicates rapidly alternating speech perception; BIN, binaural; LE, left ear; and RE, right ear. 


' Table 2.—Test Results for Staggered Spondaic Words for Patients 1 and 2* 


Test Score, % (Norm) 


commissurotomy was staged as when 
it was not (M. Gazzaniga, PhD, o 
communication, Dec 1, 1979), Along 
the same line, recovery from surgery 
is quicker and generally much les: 
complicated after the staged proc 


LNC LC RC 
Patient (90-100) (90-100) (90-100) 


Preoperative 100 95 95 


RNC 
(90-100) 





< After posterior section of 
corpus callosum 


After complete section of 
corpus callosum 


*Test results are shown preoperatively and after posterior section and complete section of corpus 


callosum (percent correct). 


FLNC indicates left (ear) noncompeting condition; LC, left (ear) competing condition; RC, right (ear) 
competing condition; and RNC, right (ear) noncompeting condition. 


form of processing must be initiated 
to.offset the potential perceptual defi- 
„eit. There is evidence that partial abla- 
tions of the brain in animals yield a 
deficit fer a particular task. However, 
generally after training, the animal 
compensates and can again perform 
the task?" 

-A third. possibility is that in hu- 
“mans, as opposed to monkeys, a por- 
tion of the auditory transcallosal 
fibers are located in the more rostral 
‘eorpus callosum and possibly even the 
~ anterior. commissure. If this is the 
= case, perhaps this group of fibers are 

sufficient to transfer the amount of 
“information needed for the subjects to 
perform adequately on the tests that 
are administered, 

The relatively good performance by 
both subjects after complete section of 

corpus callosum in a staged man- 
is. dificult to explain. If one 
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reviews the previous literature, the 
left ear deficits on various dichotic 
tasks are a consistent finding.'* Also, 
these patients perform poorly bilater- 
ally on auditory pattern recognition! 
Interestingly, however, Berlin and 
Bryden and Zurif“ have reported 
cases of agenesis of the corpus callo- 
sum that do not show significant 
laterality effects under dichotic test- 
ing. It seems in these cases that each 
hemisphere has developed as a sepa- 
rate entity. These findings are similar 
to the two patients in the present 
study, ie, these two patients showed 
no significant deficit on either dichot- 
ic or pattern perception tasks where 
complete section of the corpus callo- 
sum was accomplished about two 
months subsequent to posterior par- 
tial section. Similar findings were not- 
ed in testing the visual system, ie, 
deficits were not as great when the 


dure. Specifically, there is. less con 
sion, speech is not temporarily lost a: 
is usually the case, and the patient is 
much more alert and oriented. 

The lack of auditory perceptua 
deficit and better general recovery of 
these two patients indicate some 
adjustment by the brain to compen 
sate generally for the lack of corpu 
callosum function. Speculating, 
seems that after partial commissurot-. 
omy, the brain. is warned in some 
manner that the main route for inter- 
hemispheric transfer of information. 
has been damaged and that certain 
compensations and independent func 
tion must be developed. Fortunately, 
after the first surgery, there is proba- 
bly enough neural integrity of- the 
corpus callosum to trigger the devel- 
opment of these compensations. Also, 
the two-month period between partial: 
and complete commissurotomy allow: 
time for the development of more 
independent, hemispheric functioning 
that permits close to a normal per- 
formance on the central auditory ‘te 
battery. : 

It seems reasonable that- the 
“staged” commissurotomy may allow 
each hemisphere to develop the neces- 
sary processes to permit independent. 
functioning. It has been reported that. 
the right hemisphere has the potential: — 
to do many of the same things as the- 
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79), However, in the 
normal brain, it seems that the right 
side is designated to perform func- 
tions that complement those of the 
left. side, ie, spatial relationships, 
identification of musical rhythms, and 
Gestalt. processes. In abnormal situa- 
tions, such as when the corpus callo- 
sum is sectioned, perhaps the right 
“side can assume functions of the left 
“side, ie, linguistic labeling, temporal 
_ sequencing, and analytical processing, 
¿and vice versa. Based on the two 
patients in the present study and pre- 
«vious research with split-brain cases, 
this happens only if the commissur- 
otomy is staged. It seems that the 
< partial section must provide some cue 
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‘terms of auditory and other inter- 
hemispheric processes. Hence, this 


cueing must be dependent on having a 
certain number of corpus callosum 
fibers intactto initiate this “adjust- 
ment” process. In cases where the 
entire corpus callosum has been sec- 
tioned at one surgery setting, there 
may not be enough neural integrity to 
trigger these phenomena nor would 
there be enough time for each hemi- 
sphere to develop independent pro- 
cesses during a period of time. There- 
fore, patients with a one-stage proce- 
dure show central auditory deficit 
while the two-staged procedures re- 
sult in minimal or no auditory percep- 
tual deficit. 
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L Despite previous animal research = 
findings, partial posterior commissur- 


otomy in humans does not seem to ~ 


affeet central. auditory function, as. 
measured by the tests described. 

2. Complete commissurotomy ` per-: 
formed in a staged manner, as pre- 
sented in the present study, has little 
effect on central auditory function. 
These results differ sharply from neu- 
roauditory findings in patients with 
complete commissurotomy performed 
at one surgical setting. 

3. Staged commissurotomy is the 
surgical procedure of choice ‘in that 
postoperative involvement is much 
less and recovery is quicker. Also, 
there seems to be little if any postop- 
erative auditory perceptual deficit. 
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: Chemotherapy for Advanced Carcinoma 
of the Head and Neck 


A Clinical Update 


Thomas J. Ervin, MD; Daniel Miller, MD; Ralph Weichselbaum, MD; 


Richard L. Fabian, MD; Michael Meshad, MD 


+ Optimal therapy for stage Ill and 
stage IV squamous carcinoma arising in 
the head and neck requires a multidisci- 
plinary approach, including chemothera- 
py. Advances have identified several che- 

erapeutic agents and combinations 

‘agents that show substantial antitumor 

activity inthis. disease. While antitumor 
activity can be documented, experience 
indicates the duration of antitumor effect 

‘short, and the toxicity may limit further 
herapy. To date, studies have not shown 

‘ai advantage of combination chemother- 
“apy. over single agents. Theoretically, 
combination chemotherapy should in- 
| crease patient survival through regres- 
Gen sion. of the primary tumor- as well as 
_- ablation of distant metastases. An analy- 
= sis of recent trials with patients who 


re --received induction chemotherapy. before 


‘definitive local. treatment suggests that 
‘regression of tumor in stage Ill and stage 
{V lesions before definitive therapy may 
increase local treatment for regional dis- 
ease. Randomized trials are needed to 

_ confirm or disprove the efficacy of combi- 

ation ‘chemotherapy for advanced squa- 
mous carcinoma of the head and neck. 

; (Arch Otolaryngol 1981;107:237- -241) 
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Se cell carcinoma arising in 
the head and neck continues to be 
an important oncologic problem. The 
1980 American Cancer Society statis- 
tics predict there will be 45,000 new 
cancers of the upper aerodigestive 
tract diagnosed in 1980 if carcinoma 
of the esophagus is included. These 
statistics also predict there will be 
15,000 to 20,000 deaths from squamous 
cell carcinoma of the head and neck— 
more deaths than occur from carcino- 
ma of the prostate, bladder, or pan- 
creas; leukemia; or sarcomas.’ 

There has been increased interest 
and investigation related to advanced 
squamous cell carcinoma of the head 
and neck. A multidisciplinary ap- 
proach including surgery, radiothera- 
py, and chemotherapy has become 
standard treatment. Many new stud- 
ies have emphasized chemotherapy in 
the treatment of advanced or incur- 
able disease. Single-drug regimens 
are being prescribed less frequently, 
and combination chemotherapy for 
squamous cell carcinoma is gaining 
acceptance. Goldsmith and Carter? 
reviewed five combination trials in 
1975, considering the chemotherapy 
experience only preliminary. In 1977, 
Carter’ reviewed 11 trials using vari- 
ous drugs and schedules. Patient 
response rates were encouraging, but 
owing to variability in the patient 
populations, the data were inconclu- 
sive: Khandekar and DeWys,’ in 1978, 


were able to review 17 combination _ 


Chemotherapy for Ad 


single-agent methotrexate ren 
the chemotherapeutic treat 
choice for advanced squamous 
cinoma of the head and neck. 


data A single-agent a ac 
in this disease. 

It is time for another'u 
status of chemotherapy f 
neck cancer. In 1980, however, 
enough to document patient response 
rates and drug doses. Experience has 
shown. that patient variables such as 
site and size of primary tumor,’ stage 
at presentation,’ previous treat- 
ment,” and immunologic status" a 
feet response to chemotherapy as well 
as survival. An evaluation of recent 
information must consider these clini- 
eal variables. In this article; we hav 
reviewed most of the recent studies 
that clearly classify patients with 
respect to disease stage and treat 
ment status. Using this clinical view- 
point, one can assess the. impact” 
various forms of chemotherapy 
fering clinical situations. The li 
tions as weil as the strengths of th 
studies can be identified. The data ca 
be used to reach some practical conclu 
sions as to the overall effectiveness 
chemotherapy for squamous cell care 
noma of the head and neck. 

For analysis, patients whose condi- 
tions were evaluated for. clinical 


response will be reviewed. Partial 


response in these studies is considered 


iced Carcinoma—Ervin etal 237 














dar diameters of the tumor. This crite- 
rion may be subject to controversy, 
-since lesions involving the hypopha- 
—fynx may be difficult to measure in 

such a precise manner. Complete 
response is considered to be complete 
disappearance of all clinically detect- 
able disease. 

















































PATIENTS AND METHODS 
Previously Treated Patients 


Patients with recurrent disease, having 
‘failed standard treatment, particularly 
radiotherapy or chemotherapy, may re- 
spond poorly to chemotherapy. Patients in 
one study, receiving intra-arterial metho- 
trexate after radiotherapy, had a fivefold 
decrease in response rate compared with 
those patients not treated previously with 
radiotherapy.” However, another study 
showed no difference in response rates 
between treated and untreated patients 
using a more aggressive methotrexate 
treatment regimen with leucovorin calcium 
rescue." Generally, however, patients hav- 
ing received previous radiotherapy or che- 
motherapy respond less often to any subse- 
quent chemotherapeutic agent. It may be 
hat the decreased response rates in some 
“cases are secondary to the decreased drug 
doses. 
The effect of previous surgery on chemo- 
therapy response is not well documented. 
However, because of decreased perfor- 
“mance status and alteration of mechanical 
host defenses, patients having had pre- 
“vious. surgery often tolerate subsequent 
chemotherapy poorly, resulting in de- 
creased: effectiveness. 
Single-Agent Trials.—~With regard to re- 
~eent single-agent studies in patients with 
recurrent. disease, there have been two 
“ drugs repeatedly used—cisplatin and meth- 
~-otrexate with or without leucovorin rescue. 
The. response rates for these trials are 
shown: in Table 1. i 
The major response rates are similar for 
“both drugs, with the incidence of complete 
disappearance of ‘all clinical disease infre- 
_ quent in: all series, The duration of 
esponse: in all such series is two to four 
months. There seems to be no benefit to 
high-dose methotrexate-leucovorin when 
compared. with frequent low-dose metho- 
rexate-leucovorin in patients with recur- 
rent disease. Toxicity of these protocols is 
i portant. Both drugs are excreted by the 
kid iey, and if either is given in full dosage 
cithout adequate hydration or in the pres- 
ence of ‘impaired: renal function, life- 


hreatening nephrotoxicity can result, De-. 
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Acti ity of Single Agents in Previously 
‘Treated Head and Neck Cancer 


No. of 
Patients 
Evaluated 





No. of 
Drug Regimen Triats 
Cisplatin 

Methotrexate—leu- 

covorin cal- 
cium 






Response, % 


“Complete responses also included in greater than 50% response column. 





> 50% Complete 


Response,* % References 


37, 38, 39 








10, 18,40 





Table 2.—Combination Chemotherapy for Previously 
Treated Head and Neck Cancer 


No. of 
No. of Patients 


Trials 


Drug Regimen 


Evaluated Response,% Response,” % 


> 50% Complete 
References 





Methotrexate-leuco- 
vorin calcium, cis- 
platin, bleomycin 


sulfatet 





Cyclophosphamide, 
methotrexate, flou- 
rouracil, vincris- 
tinet 

Cisplatin, bleomycin 

Hydrocortisone, vin- 
cristine, methotrex- 
ate, fluorouracil, 
bleomycin§ 








14, 42, 43 
6, 15, 44 


*Compiete responses also included in greater than 50% response column. 


Ten patients received vincristine sulfate. 
{With or without vincristine. 


§Half the patients received doxorubicin hydrochloride with no substantial change in response 


rate. 
|i\Complete responses not reported. 


layed excretion of either drug, if not recog- 
nized early, can result in profound myelo- 
suppression. 

High-dose methotrexate-leucovorin 
should only be administered in facilities 
prepared to monitor serum methotrexate 
concentrations as well as provide intensive 
pharmacologic rescue of hemopoietic cells 
should impaired methotrexate excretion 
occur. Low-dose methotrexate with or 
without leucovorin rescue can be adminis- 
tered in an outpatient setting but still 
requires careful monitoring of renal func- 
tion. 

Combination Chemotherapy.—Results of 
combination drug trials for previously 
treated squamous cell earcinoma of the 
head and neck are shown in Table 2. If 
compared with the single-agent data, there 
is no notable difference in the partial or 
complete response rates. The duration of 
complete or partial response in most 
studies is three to four months, +" slight- 
ly longer than for single-agent trials. In 
one study, patients achieving complete 
response had a median duration of 
response of 12 months as compared with 
three months for those patients having 
only: partial response. 

Toxicity of combination regimens is 


greater than for single agents, with the 
incidence of life-threatening myelosup- 
pression and nephrotoxicity elevated.:\". 
The problem of toxicity is variable, howev- 
er, with other investigators reporting mild 
toxic reactions for similar regimens.“ In 
addition to specific organ toxic reactions, 
patients having failed previous therapy are 
often cachexie and in negative. nitrogen 
balance. Under these conditions combina- 
tion chemotherapy is tolerated. poorly with 
prolonged anorexia and weight loss.!"4. 
Comparing the combination. trials with 
single-agent data, using comparable stag- 
ing criteria and similar supportive care 
resources, it is difficult to demonstrate 
that combination therapy is superior. Two 
randomized trials comparing single-agent 
chemotherapy vs combination chemothera-. 
py for treatment of head and neck recurs c 
rent squamous cell carcinoma have shown 
no advantage to combination chemothera=: 


py.’ In each instance, combination che- 


motherapy has been associated with nota- 
bly more toxic reactions. and increased 
hospitalization. | 


Untreated Patients 


A similar analysis can be made of the 
effectiveness of chemotherapy for patients 
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ith advanced stage IT] to IV disease who 


d not received previous treatment. Often 
‘such patients are at high risk for relapse 
after optimal surgery or radiotherapy. 
_ Studies using combined modality ap- 
proaches have indicated that induction che- 
motherapy before radiotherapy or surgery 
may. be beneficial For untreated 
“patients, conditions such as nutritional sta- 
tus, weight loss, and immunologic suppres- 
sion are often less preponderant than in 
patients having received previous thera- 
Py. 

ingle-Agent Trials.—Recent single-agent 
‘data for patients with untreated disease 
are outlined in Table 3. Again, the principal 
agents are methotrexate-leucovorin and 
cisplatin. The response rates for these 
.. trials are similar and slightly superior to 
“response rates seen in previously treated 
tients. Trials using intensive methotrex- 
ate-leucovorin show no great difference in 
‘esponse rates using high-dose (grams per 
“square meter) methotrexate-leucovorin’” 
vs \ low-to-moderate-dose methotrexate- 
leucovorin (50 to 200 mg/sq m). Addition- 
ally, the responses to single-agent cisplatin 
re-not notably different from those seen 
with single-agent. methotrexate-leucovo- 
duration of response for these 
| difficult to interpret since many 
patients recéived subsequent radiotherapy 
or surgery after initial chemotherapy. Tox- 
icity of these trials was low, with minimal 
1ephrotoxicity or myelosuppression not- 
ed.” In. most cases, performance status 
was not adversely affected by the chemo- 
‘therapy. 
Combination Chemotherapy.—The experi- 
ence of combination chemotherapy for 
untreated squamous cell carcinoma of the 
“head and neck is shown on Table 4. The 
‘major response rates are high but not 
‘significantly higher than those seen in 
single-agent studies on untreated patients. 
The percentage of complete responses seen 
in the combination trials where dose-limit- 
“Ing toxicity was avoided are considerably 
igher than those seen in. single-agent 
trials. The duration of response again is 
difficult to aseertain, since the majority of 
< such patients receive either radiotherapy 
or surgery after chemotherapy. The toxici- 
ty of such regimens was variable, with 
-those treatment schedules using agents 
with similar excretion mechanisms, ie, cis- 
platin and high-dose methotrexate, or 
‘those with similar toxicities such as fluor- 
uracil, methotrexate, and bleomycin sul- 
fate having higher rates of dose-limiting 
0x Toxic reactions associated with 
n-bleomycin schedules are tolera- 
whileschedules employing metho- 


Table 3.—Activity of Single-Agent Chemotherapy in- 
“ Untreated Head and Neck Cancer 


No. of 
Patients 
Evaluated 


No. of 
Drug Regimen Trials 
Methotrexate-leu- 
covorin cal- 
cium 


Cisplatin 


No. of 
Patients 
Evaluated 


No. of 
Trials 





Cisplatin, metho- 
trexate-leucovorin 
calcium, bleomy- 
cin sulfate 

Cisplatin, bleomycin 

Cisplatin, metho- 
trexate-lieucovo- 
rint 

Cisplatin, vincristine 
sulfate, bleomy- 
cin 

Cyclophosphamide, 
vincristine, me- 
thotrexate, fluor- 
ouracil, bieomy- 
cin 

Vincristine, metho- 
trexate, fluoroura- 
cil, bleomycin 





*Complete responses also included in greater than 50% response column. 


*Dose-limiting nephrotoxicity noted. 
tComplete responses not reported. 


Table 5.—Head and Neck Cancer Synchronous 


Response, % 


> 50% 


> 50% © 
Response, . 
"My 


Radiotherapy and Chemotherapy 


No. of 
Patients 


Seagren et al,” 1979 


Glick et al,” 1979 


Fu et al,“ 1979 


Clifford et al,” 1978 


pending on the scheduling and drug dosage 
used. In schedules using cisplatin, recur- 
rent treatment cycles were often limited by 
cumulative, irreversible nephrotoxicity.” 
Based on the success of radiotherapy for 
squamous cell carcinoma of the head and 
neck, recent trials employing concurrent 


Cyclophosphamide, 
bleomycin sulfate 


Vinblastine sulfate, 
methotrexate, 
bleomycin 


Vinblastine, metho- 


trexate. bieomy- 
cin 


Vinblastine, metho- 
trexate, bleomy- 
cin 


Complete 
Response,* % 


References 


417,40 | 
37, 38, 39 


Complete 
Response,* 
% 


References 


5,7, 11,13 
“6, 24, 44 


aeo 


Conclusion | 

Very toxic locally; 
9/10 patients 
relapsed 

Believed to be 
too toxic; 6/8 
patients res 
lapsed 

Limited by muco- 
sitis; 3 fatal 
complications; 
most patients | 
relapsed 

56% Disease-free. 
survival at 1yr: 
better than his-- ` 
torical controls; 
P= 001 


radiotherapy and combination chemother- - 
apy have been attempted (Table 5). The 
toxicity of such regimens has been severe, 
with most. patients responding to ‘this. 
approach relapsing within 18 months 
However, one. nonrandomized. study: by 


Clifford et al" reported a decrease’ in ‘the 


Chemotherapy for Advanced Carcinoma—Ervin etal 236 








ared with that 


: controls treated z 






A discussion of the toxicity of chemo- 
: therapy when used before radiotherapy or 
o surgery ‘also must evaluate the impact of 
< these drugs on subsequent treatment. Che- 
motherapy, especially those regimens con- 
taining miethotrexate-leucovorin, doxoru- 
biein hydrochloride, fluorouracil, or bleo- 
mycin, often may exacerbate the local tox- 
icity of radiotherapy.’ 
-Mucositis often appears earlier in the 
treatment course and may require the use 
of analgesics for pain control.” Preopera- 
tive chemotherapy has neither delayed 
wound closure nor predisposed the patient 
to increased postsurgical infectious compli- 
cation." 
Long-term sequelae, eg, a second malig- 
nant neoplasm or organ failure of combina- 
tion chemotherapy, can be important, and 
“short-term induction chemotherapy and 
adjuvant chemotherapy should be given on 
a schedule designed to avoid cumulative 
toxicity. 






COMMENT 


. Chemotherapy given before sur- 
gery. or radiotherapy as induction 
therapy is administered for two pur- 
poses: (1) to decrease the volume of 
tumor at the primary and nodal sites 
so that local treatment measures may 
. be-more effective and (2) to identify 
“antitumor agents that derive their 
effect on survival by decreasing the 
incidence of recurrence resulting from 
--microscopie metastases-the adjuvant 
effect. 

The literature, to date, has not firm- 
_ly established chemotherapy for squa- 
“mous cell carcinoma of the head and 
“neck as effective for either of these 
purposes; however, there are reports 
that suggest that induction chemo- 
therapy beneficially affects survival 
through one of these two mechanisms. 
There have been reports of single- 
agent methotrexate before radiother- 
apy, which note a decrease in local 
recurrence rates for intraoral tu- 
mors‘; however, other trials using 
chemotherapy for systemic effects’ 
or intra-arterial chemotherapy" sug- 
gest no curative advantage to patients 
with advanced lesions receiving induc- 

on chemotherapy. 

-Taylor et- al" reported on 17 
patients who.réceived adjuvant meth- 
otrexate before definitive radiothera- 
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“py or surgery fe 
-squamous cell carcinoma of the head 


and neck. Although the two-year dis- 
ease-free survival was notably higher 
than predicted by historic controls, the 
response to induction chemotherapy 
did not correlate with disease-free 
survival. In this case, one cannot state 
that the methotrexate allowed for 
local treatment measures to be more 
effective by decreasing the volume of 
tumor. Rather, these data suggest 
microscopic disease may have been 
eradicated in patients whose condition 
was initially curable by conventional 
measures if only the clinically obvious 
tumor was considered. 

Alternatively, at the Sidney Farber 
Cancer Institute, we have reported a 
series of stage III to IV patients with 
inoperable squamous cell carcinoma of 
the head and neck" in which a 
response to induction methotrexate- 
leucovorin allowed for more aggres- 
sive definitive local therapy to be giv- 
en. In addition, the response to induc- 
tion methotrexate-leucovorin pre- 
dicted for long-term disease-free sur- 
vival. These study findings suggest 
cytoreduction of primary disease as a 
response to induction chemotherapy 
allows for marginally curable patients 
to receive more aggressive local ther- 
apy. The “downstaging” of tumor 
before local therapy increases the local 
control rate as well as the disease-free 
survival rate. 

The response to induction chemo- 
therapy may predict those patients 
who will benefit from continued adju- 
vant chemotherapy after local treat- 
ment. This possibility has been docu- 
mented in other diseases such as 
osteogenic sarcoma.” With the in- 
creasing incidence of distant metas- 
tases in patients receiving multimo- 
dality therapy,” such as predictor of 
systemic antitumor activity would be 
of clinical benefit. As yet, only mini- 
mal evidence that adjuvant chemo- 
therapy is of benefit for squamous cell 
carcinoma of the head and neck is 
available. Randomized trials will be 
required to test adequately the effica- 
cy of such therapy. 


CONCLUSION 


Technologic advances have made 
local chemotherapy a viable operation, 


ge Ill to IV” 


yet it seems ak ited by [erge | primary. 
tumors, the frequency of bilaterality, 
or distant spread of disease?" 

Chemotherapy to produce systemic’ 
effects seems to have limited. palli- 
ative benefit for recurrent disease. ~ 
However,. certain conditions such as: 
stomal recurrence from laryngeal :car- 
cinoma, which have a low incidence of. 
distant metastasis, may be considered 
with curative intent. In such in- 
stances, induction chemotherapy fol- 
lowed by either salvage surgery or 
radiotherapy may be carefully admin- 
istered with potentially curative ef- 
fect. For recurrent disease, single- 
agent chemotherapy is as effective as 
combination chemotherapy when di- 
rectly compared; however, newer com- 
binations should prove to be of further 
palliative benefit.” Certainly, trials 
using new chemotherapeutic agents” 
or techniques that enhance the thera- 
peutic potential of chemotherapy, eg, 
hyperthermia” and hypoxic sensitiz- 
ers, are needed. 

For previously untreated patients 
with advanced disease, there is evi- 
dence that suggests that chemothera- 
py given before or after radiotherapy ` 
or surgery can favorably influence 
survival.’*'’ Chemotherapy adminis- 
tered concurrently with radiotherapy 
is, thus far, limited by toxicity” and 
will require further study. New combi- ; 
nations of drugs that increase the 
complete response rate will allow for 
local treatment measures to control’. 
local disease more effectively. Addi- 
tionally, complete response to indue- >: 
tion chemotherapy may serve asan in. 
vivo clonogenic assay that will predict: 
those patients who will benefit from | 
adjuvant treatment directed at eradi- 
cating microscopic metastases, Ran- 
domized studies directed at defining 
optimal dose scheduling, comparative | a 
efficiency rates, and long-term. survi- 
val information are required. 




























































Nonproprietary Names and. 
Trademarks of Drugs 


Bleomycin sulfate~Blenoxane. 
Cisplatin=Platinol. 

Doxorubicin hydrochloride—Adriamycin. 
Vinblastine sulfate—Velban. 

Vincristine sulfate—Oncovin. 
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è Cefoxitin sodium, a new cephamycin 
ntibiotic, is active against many aerobic 
and anaerobic bacteria. Four patients with 
infections of the head and neck (otitis 
externa with cellulitis, parotiditis, trachei- 
tis, and facial cellulitis), who had failed to 

respond to initial antibiotic regimens, re- 
sponded satisfactorily to cefoxitin thera- 
y. No adverse effects were noted in any 
‘of these patients. Results of this report 
suggest cefoxitin is a safe and well-toler- 
ated antibiotic that is efficacious in the 
“treatment of head and neck bacterial 
-4dnfections that are sensitive to this drug. 
-: (Arch Otolaryngol 1981;107:242-244) 


Cyonte sodium is a B-lactam anti- 
- biotic derived by chemical mòd- 
ification of cephamycin C, which is 
produced naturally by Streptomyces 
daétamdurans.’ In vitro studies and 
clinical trials have shown cefoxitin to 
beca bactericidal agent with good 
activity against Gram-negative and 
Gram-positive aerobic and anaerobic 
organisms, with the exception of 
Pseudomonas aeruginosa and entero- 
occi.“ Cefoxitin has been found to be 
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Clinical Efficacy of Cefoxitin in the 


efficacious in the therapy for acute 
respiratory tract infections’ and ob- 
stetric, gynecologic,’ and surgical in- 
fections.® Four patients with head and 
neck infections were seen at our hos- 
pital who responded to cefoxitin ther- 
apy after having failed to respond to 
initial antibiotic therapy. 


REPORT OF CASES 


Case 1.—A 31-year-old man was admit- 
ted to a community hospital with a five- 
day history of earache on his right side, 
with minimal clear, non-foul-smelling 
drainage. Four days before hospital admis- 
sion, an increasing throbbing pain on the 
same side of his head developed. The next 
day he experienced chilis, fever, and swell- 
ing of the anteroposterior aspects of the 
right pinna. On admission, the patient had 
a temperature of 39 °C, and notable swell- 
ing, erythema, and tenderness of the right 
facial area were noted. The WBC count 
was 18,000/cu mm, with 84% neutrophils 
and 15% lymphocytes. Therapy with gen- 
tamicin sulfate, 80 mg intravenously every 
eight hours, and cefazolin sodium, 1 g 
intravenously every four hours, was begun. 
On this regimen, the patient’s temperature 
decreased to 38 °C, but the swelling and 


tenderness of his right facial area per- 


sisted. 
Two days later, he was transferred to 


George Washington University Hospital,- 
at which time he was afebrile but had. 
notable swelling, warmth, erythema, and 
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tenderness extending over the right pinna, 
right subauricular area, right upper por- 
tion of the neck, and infraorbital areas. 
The right tympanic membrane could not be 
seen. No mastoid tenderness was noted. 
His WBC count increased to 12,300/cu mm, 
with 68% neutrophils. A Gram’s stain of 
discharge from his ear showed few WBCs, 
numerous Gram-positive cocci in pairs and 
clumps, and numerous Gram-negative cocci 
and rods. Enterobacter sp, Klebsiella sp, 
and normal flora were recovered from the 
culture of the right ear discharge. X-ray 
films of the right temporal and mastoid 
areas failed to show evidence of acute 
inflammatory disease or gross cholestea- 
toma. 

The patient was seen by the Infectious 
Disease Service staff, and it was believed 
that he possibly had external otitis with 
regional cellulitis. Considering the likeli- 
hood of anaerobes being present in addi- 
tion to aerobie Gram-positive cocci and 
Gram-negative rods, administration of 
cefoxitin sodium, 1.5 g intravenously every 
four hours, was begun and gentamicin 
therapy was continued. The patient gave a 
history of penicillin allergy with a urtiear- 
ial reaction, Within 24 hours, the patient, 
had notable improvement of symptoms; 
cellulitis and otitis. ‘externa 
decreased. Therapy with cefoxitin and gen- 


> tamiein was continued: for 12 days. On 
discharge,- the. patient's condition was 
-greatly improved. Follow-up ` roentgeno- 


grams of the mastoids-did not show evi- 


‘dence of osteomyelitis.. 


Case 2.-A 29-year-old: man ‘had ‘been in 
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health until five days before hospital 





asion, when intermittent bouts of pain 

n the left side of-his face, mainly in the 
“preauricular area, developed. Three days 
later, with progressive increase in pain, he 
- also noticed an extremely tender swelling 


extending over the same area. In addition, 
a duil headache located mainly over the left- 


- temporoparietal area developed. There was 
cnovhistory of fever, chills, or sweats: The 





‘otal work performed or experiencing any 
trauma or earache, 

On ‘admission, he was febrile (38.2 °C). 
There was notable tenderness and adenop- 
athy extending over the left submandibu- 
lar and postauricular areas. There was an 
indurated and tender mass extending over 
~ the left parotid area, measuring 3 x 5 em 
in diameter. The Stensen’s duct on the left 
could not be seen. Ampicillin sodium, 1 g 
intravenously every six hours, and methi- 
cillin.sodium, 1 g every eight hours, were 
administered for two days without notice- 
able’ improvement. Laboratory data 
showed a WBC. count of 15,900/cu mm, 
with 91% neutrophils. His therapy was 
changed to cefoxitin sodium, 1 g intrave- 
nously every four hours. During the next 24 
hours, ‘the patient experienced prompt 
defervescence and great improvement. of 
symptoms, He was treated with cefoxitin 
for a week. 

Case 3,—A 52-year-old woman with epi- 
«dermoid carcinoma of the larynx had 
. received radiation therapy, left-sided radi- 
cal neck dissection, and left hemithyroidec- 
tomy one month before having an upper 
airway obstruction with notable dyspnea 
and hypoxemia develop. A tracheostomy 
-was performed. Subsequently, pain at her 
“tracheostomy site developed, and purulent 
- foul-smelling secretions were noted. 

On physical examination, the patient 
was afebrile and important findings 
included erythema, swelling, induration, 
and tenderness in the area surrounding the 

tracheal stoma. She was initially treated 
= swith aqueous penicillin potassium, 1 mil- 
‘shon units every four hours for four days, 
“followed by clindamycin phosphate, 450. mg 
four times daily for two days, without 
notable improvement. Because of her lack 
of response, she was referred to the Infec- 
tious Disease Service for reevaluation. 
Gram’s stain of the tracheal secretions 
indicated many WBCs, numerous Gram- 
positive cocci, and Gram-negative rods. 
Klebsiella pneumoniae and normal flora 
were cultured from the tracheal secretions. 
C Therapy with cefoxitin sodium, 2 g intra- 












































provide coverage for organisms seen on the 

“c>: Gram’s stain. In addition to antibiotic cov- 

erage, loeal tracheal care was provided. On 
7 
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patient also denied having any recent den- 


venously every four hours, was begun to` 





this regimen, our patient’s condition 
improved rapidly, and results of repeated 
Gram’s stains of tracheal secretions 
showed a clearing of the organisms. She 
was treated for two weeks. On discharge, 
her condition had improved. She was read- 
mitted to the hospital two months later 
because of metastatic lesions. 

Cast 4.—A 68-year-old woman with a 
history of chronic sinusitis was admitted to 
the hospital with fever, chills, and notice- 
able facial swelling that developed within 
the past two days. Oral erythromycin stea- 
rate, 500 mg every six hours for four days 
prior to admission, was started when she 
complained of swelling behind her right 
ear. Other symptoms on admission in- 
eluded a moderately sore throat, dyspha- 
gia, minimal blurring of vision, and tena- 
cious foul-smelling posterior nasal drai- 
nage. 

On physical examination, the patient had 
a temperature of 39.6 °C, and there was 
notable induration and edema of the face 
extending from the neck to the periorbital 
areas and behind the ears. The overlying 
skin was taut, warm, and erythematous 
without notable tenderness extending over 
the sinus areas. Because of the marked 
facial swelling, the pharynx was difficult 
to see. No cervical lymphadenopathy or 
salivary gland enlargement was delineated 
because of the notable facial edema. 
Results of routine laboratory tests included 
a hematocrit value of 36% and a WBC count 
of 12,800/cu mm, with a differential cell 
count of 90% neutrophils. The x-ray films 
of the sinuses were compatible with 
chronic right frontal and maxillary sinusi- 
tis. Roentgenograms of the mastoids were 
normal. Gram’s stain of a nasal swab 
showed few WBCs without notable orga- 
nisms. Culture of the fluid expressed from 
the right submandibular gland was nega- 
tive. Cephalothin sodium, 2 g intravenously 
every four hours, was given for two doses, 
and then, penicillin G sulfate, 2 million 
units intravenously every four hours, and 
tobramycin sulfate, 70 mg intravenously 
every eight hours, were administered for 
two days. Cefamandole nafate, 2 g intrave- 
nously every six hours, was substituted for 
penicillin. Cefamandole and tobramycin 
therapy was continued for the next 24 
hours without any change in the patient’s 
symptoms or fever. Because of previous 
experience (cases 1 to 3), therapy with 
cefoxitin sodium, 2 g intravenously every 


‘four hours, was begun, and within eight 


hours, there was a slight drop in her tem- 
perature from 40 to 38 °C. After 12 hours of 
cefoxitin treatment, the patient became 
afebrile with a noticeable decrease in her 
facial edema. She was treated with cefoxi- 
tin for a week. 





‘COMMENT 









Cefoxitin is a new semisynthetic 
antibiotic of the cephamycin. family, 
which is structurally similar to t 
other cephalosporins. Its main diffe 
ence from cephalothin is its broader 
aerobic and anaerobic Gram-negatis 
coverage, which includes indole-posi- _ 
tive Proteus, Providencia, and- most 
species of Serratia and almost all. 
strains of Bacteroides fragili 

Infections of the head and naek re 
preponderantly caused by normal in 
digenous flora mainly. consisting 
aerobic Gram-positive cocci 
Gram-negative rods, However, in i 
fections involving the mouth, 
aerobes play a major role, Our 
case illustrates a patient, with ot 





















































failed to pened to cefazolin 
tamicin therapy but had a drai 
response to cefoxitin. The latter drug 
was substituted for cefazolin bee 
of broader activity spectrum ag: 
aerobic and anaerobic organisms: 
was the first patient we treated: 
cefoxitin, and the exact role of 
tamicin in the treatment of stich an 
infection is unclear. 
Case 2 consisted of a patient Ww 
acute bacterial parotiditis with o 
struction of the Stensen’s duct. Again, 
a prompt response was noted with th 
initiation of cefoxitin after the lack of 
response to methicillin and ampicil-. 
lin. 
Our third patient had a wound 
infection in devitalized tissues around 
the previously irradiated. tracheosto- 
my site. In addition to Klebsiella and 
normal flora recovered from culture, 
anaerobes from the upper airways 
were an important pathogen. Thi 
foul-smelling discharge is characteris- 
tic of anaerobic infections. Cefoxitin 
provided adequate coverage against: 
all of these organisms. Case 4.con 
sisted of a patient with severe cellu 
tis that involved her face and possibl 
related to her underlying sinusitis. 
She also did well while receiving 
cefoxitin therapy. x 
All of our patients tolerated th 
antibiotic well, and no side effects or- 
untoward reactions were seen. [n pre 
vious studies, adverse effects of-treat- 
ment with cefoxitin were minimal and 
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ransient jetkopenta and neutropenia 
nd transient elevations of hepatic 
function are seen in a few patients. 
ash, pruritus, and eosinophila are 
encountered in less than 5% of the 920 
treated patients. Of major importance 
is the lack of or rare development of 
cefoxitin-resistant isolates:®* 
+ Initial evaluation of head and neck 
Infections should include direct exam- 
‘ination of Gram’s stains of all secre- 
tions in addition to routine cultures. 
“Anaerobes are frequently missed on 
culture if proper techniques are not 
“used. In this situation, Gram’s stains 
will provide a valuable clue. Thus, 
whenever mixed infections, ie, with 
Gram-positive cocci, Gram-negative 
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the basis of “clinical” eami 
Gram’s stain, and cultures 


age. see 
Previous observations ee our per- 
sonal experience lead us to believe 
cefoxitin is a useful agent to add to 
our list of efficacious drugs in the 
treatment of mixed aerobic and an- 
aerobic Gram-positive cocci and most 
Gram-negative rods. It also can be 
used as an alternative antimicrobial 
agent in which concern about toxic 
effects on the hematologic, hepatic, 
renal, or nervous systems might result 
in use of inadequate doses of other 
agents. Considering hospitalization 
costs, it probably would be more cost- 
effective to use cefoxitin in the initial 
therapy for head and neck infections 



























References 


tract and other acute bacterial infections. Rev 
Infect Dis 1979;1:158-163. 

4. Ledger WJ, Smith D: Cefoxitin in obstetric 
and gynecologic infections. Rev Infect Dis 
1979;1:199-204, 

5. Rambo WM, DelBene VE, Delamar DK: 
Cefoxitin therapy for surgical infections. Rev 
Infect Dis 1979;1:195-198. 


Cefoxi tin Treatment—Shamsuddin 


Patrick ie MD, and David Fairbanks, MD, 


referred these patients, and Ms Santa Bost pro: 





vided secretarial assistance. 


Nonproprietary Names and 
Trademarks of Drugs 


Ampicillin sodium—Alpen-N, Ameill-S, 
Omnipen-N, Pen AIN, “Penbritin-S, Po- 
lyctllin-N. i 

Cefamandole nafate-Mandaie, Mandol. 

Cefazolin sodium—Ancef, Kefzol. 

Cefoxitin sodium—Meforin. 

Cephalothin sodium—Keflin. 

Clindamycin .. phosphate—Cleocin 
phate, Cleocin POS injectable. 

Gentamicin. sulfate- Garamycin, Genop- 
tic, 

Tobramycin sulfate—Nebcin. 
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Sagittal Ostectomy of the Mandible 
for Floor of Mouth Cancer 


olla, Jr, MD, Arthur A. Friedlander, DDS 


ofa on por- 


his surgical technique has the 
following advantages: (1) permits an en 
bloc resection of the entire lingual cortical 
plate of the: mandible and the floor of the 


dure, and (4) does not. ‘require a future 


Mandibular reconstructive ‘procedure. 


rn é olaryngol 1981;107:245-248) 


oral cavity frequently results 

esection of a portion of the 

ndible. The resection of a portion 

the anterior part of the mandible 

ean result in significant cosmetic 
‘deformity and functional disability. 
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The reconstruction of the anterior 
part of the mandible has been success- 
fully accomplished by a number of 
methods. However, it is a difficult 
task because of the problems encoun- 
tered in reduplicating the unique 
shape of the anterior part of the man- 
dible and the contour of the gingival 
labial sulcus. 

Anterior sagittal ostectomy of the 
mandible is a surgical technique that 
can be used for treatment of carcino- 
ma of the floor of the mouth. This 
technique obviates the need for full- 
thickness resection of the mandible 
and subsequent mandibular recon- 
struction. This technique was devel- 
oped as a modification of the marginal 
resection of the mandible. It allows 
the full height of the medial cortex 
(lingual cortex) of the mandible to be 
split from the lateral cortex (buccal 
cortex) of the mandible. 


INDICATIONS 


The criteria for patient selection for 
an anterior sagittal ostectomy of the 
mandible are the same as those used 
to select patients for a “pull-through” 
procedure or a marginal resection of 
the mandible.’ 

The following criteria are used: (1) 
recognition of at least 1 em of grossly 


normal mucosa between the alveo! 
process of the mandible and 
tumor, (2) the ability to. palpat 
little as a few millimeters of norm 
tissue along the lingual aspect of t 
mandible, and (8) the mobility of: 
primary tumor, as related to the man. 
dible, being an indication that: th 
tumor has not invaded the periosteum 
of the mandible. 

It should be stressed that ivot i 
ment of the mucosa of the alveolar 
ridge, adherence of the tumor to the 
periosteum of the medial aspect of the 
mandible, or infiltration of the mandi- 
ble by the tumor are contraindications. 
for this procedure. 


SURGICAL PROCEDURE 


Anterior sagittal ostectomy of the man- 
dible can be performed. as a pull-through 
procedure. When a pull-through procedu 
will not give the exposure needéd, 
splitting incision, elevation of a cheek fla 
and surgical fracturing of the mandible 
can be combined with anterior sagittal 
ostectomy (Fig 1). 

The planning of intraoral mucosal inc 
sions for exposure and resection will var 
depending on the location of the lesion and 
its relationship to the. mandibl í 
dentition. The incisions should be planne 
to préserve those teeth in whic 


tal health is such that these te 
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S rehabilitation (Fig 2). 

At the completion of the intraoral muco- 
Be sal i incisions, it is important. that the oral 
mucosa and the periosteum on. the lateral 
“aspect of the mandible has not been ele- 
“vated. This ensures continued blood supply 
and viability of the intact lateral cortical 
aspect of the mandible. 


TECHNIQUE 


- There are four bony cuts that are needed 
to accomplish sagittal ostectomy of the 
mandible. 


ae ee 


Superior Sagittal Osteotomy 


The surgical separation of the medial 
and lateral cortical plates of the alveolar 
process of the mandible is accomplished by 
sectioning the interseptal bone between 
dental extraction sites or by sectioning the 
alveolar ridge of the edentulous mandible 

“(Fig.3), 


Superior Medial Osteotomy 


Vertical osteotomies are performed at 
the two most extreme extraction sites (Fig 
8). The osseous cuts go through the medial 

cortical plate of the mandible to the intact 
periosteum, 


Inferior Sagittal Osteotomy 


A series of holes is drilled through the 
dense cortical bone of the exposed inferior 
rim of the mandible. The cuts that connect 
< the holes are directed in a posterosuperior 
direction between the medial and lateral 
cortices of the mandible to meet the 
“superior osteotomy (Fig 4). 


Inferior Medial Osteotomy 


5i Two vertical osteotomies are performed 
<- ateither end of the inferior sagittal cut. 
These osteotomies are directed medially, as 
~~ performed on the alveolar portion of the 
“mandible (Fig 5). 

At the completion of the bony cuts, the 
medial cortical plate of the mandible can be 
separated from the lateral cortical plate 
with the use of a thin osteotome with hand 
and mallet pressure. 

The en bloc resection of the medial lin- 
gual cortical plate of the mandible, the 
tumor, the mucosa, and the underlying 
muscles of the floor of the mouth can be 


tion of the area can be accomplished by 
local, regional, or distant flaps, depending 
on the size: of the defect. 


REPORT OF A CASE 


A 5T-year-old- man hada T2NOMO squa- 
_mous cell carcinoma on the right side of the 





: Jafer function a as an n integral part of dental ; 


performed (Fig 6). Soft-tissue reconstruc- 
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= anterior floor of mouth that involved ‘the 
-area of the caruncle and ventral surface of 


the tongue. Preoperative evaluation. in- 
cluded panoramic, periapical, and intraoral 
occlusal views of the mandible. It was 
elected to perform the resection of the 
floor of the mouth, anterior ventral aspect 
of the tongue, and the medial cortical plate 
of the mandible (Fig 1), through a lip- 
splitting incision and surgical fracturing 
of the mandible (Fig 2). The floor of mouth 
was reconstructed by using the ventral 
portion of the right side of the tongue and 
a rotation flap from the left ventral aspect 
of the tongue. Postoperatively, a dehis- 
cence of the suture line occurred over the 
area of the anterior sagittal ostectomy of 
the mandible. The dehiscence healed by 
secondary intention without compromise 
of the viability of the mandible. At three 
months postoperatively, a panoramie x-ray 
film showed an intact mandible (Fig 7). 
The anterior and profile views of the 
patient showed normal mandibular and 
facial contour (Fig 8, left and right). 


COMMENT 


The surgical treatment of carcino- 
ma of the floor of the mouth has often 
included some form of mandibular 
resection. Full-thickness segmental 
resection of the mandible and hemi- 
mandibulectomy are two methods of 
mandibular resection. Full-thickness 
segmental resection is indicated for 
invasion of the periosteum of the 
mandible. Hemimandibulectomy, a 
more extensive resection of the man- 
dible, should be performed when eith- 
er clinical or roentgenographic bony 
invasion of the mandible is detected. 
The basic consideration in making the 
decision to perform a hemimandibu- 
lectomy is the possibility that the ves- 
sels, nerves, and lymphatic channels 
of the mandible have been invaded by 
tumor. Since the inferior dental canal 
forms a natural path for cancer dis- 
semination, any operation less than a 
hemimandibulectomy is likely to leave 
behind a segment of the mandible 
with cancer in its core. 

Today, mandibular resection is 
more conservative, both in indication 
and extent. The reason for this change 
in concept is that the mandibular peri- 
osteum is involved only by direct 
tumor extension and not by lymphatic 
spread.’ Therefore, the trend has been 
to develop surgical procedures that 
are “sound cancer operations” and 




















































Fig 1.—Relationship between lip-splitting 
orofacial incision and radical neck dissec- 
tion incision and surgical fracture site of 
mandible. 





Fig 2.—Lip and mucosal incisions used to 
resect floor of mouth via lip-splitting inci- 
sion and surgical fracturing of mandible, 





Fig 3.—Relationship of alveolar ostectomy 
and medial ostectomies to surgical frac- 
ture site. of mandible and. floor of mouth. 
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Fig 4.—Angulation required to con- 
fine superior and inferior sagittal 
ostectomy cuts between medial and 
lateral cortical plates of alveolar 
and basal bone of mandible. 


Fig 6.—Surgical specimen showing en bloc resection of medial cortical plate of 
mandible, floor of mouth, and radical neck dissection. 


Fig 5.—Medial ostectomy cuts and 
their relationship to alveolar sagittal 
ostectomy, surgical fracture site of 
mandible, and floor of mouth. 


Fig 7.—Three-month postoperative panoramic x-ray film showing early osseous union of 
fracture site and viability of lateral sagittal segment. 











Fig 8.—Left, Anterior view of normal facial contour three months after surgery. Right, Side view of 
normal facial contour three months after surgery. 
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Ward and Rol ben‘ and Slaughter 
d Southwick’ described a pull- 


ougn opera 
tumors of the oral cavity and tongue 
that. does. not: approach the medial 
cortex. of the mandible. The technical 
limitations. of this procedure relate to 
the restriction of exposure that is 
obtained, with the lip and mandible 
being left intact. To improve the sur- 
gical exposure, Kremen’ described a 
surgical. technique for an en bloc 
< resection of tongue, floor: of the 
‘mouth, and cervical lymphatic chan- 
els by combining a lip-splitting inci- 
ion and surgical fracture of the man- 
dible without resectioning a: portion of 

the mandible. 


When lesions confined t the ‘feat 


of the mouth encroach on the lingual 
aspect- of the mandible, varying 
amounts -of mandibular resection 
must. be performed. Greer et al’ 
described an en bloc resection of the 
floor of the mouth and a portion of the 





through technique. This procedure has 
become known as the marginal resec- 
n of the mandible. It allows for the 
resection of these lesions without. vio- 
lating “good cancer surgery princi- 
” This procedure: maintains the 


inferior rim of the mandible. - 
Anterior sagittal ostectomy has 
some advantages when compared with 
the marginal resection of the mandi- 
ble. The procedure can accomplish the 
resection of the entire alveolar and 
basal processes of the medial cortex of 
a mandible. The retained lateral cor- 
tex maintains the normal. height of 
the mandible, and the mandible’s 
blood supply and viability ¢ are ensured 
by leaving its mucosa and periosteum 
attached. 

The advantage of resecting the 
entire lingual cortex of the mandible 
with the attachments of. all the mus- 
cles of the floor of the mouth is the 
ability to remove an invasive tumor 
that encroaches on the inferior medial 
aspect of the mandible. The theoretic 
advantage of the procedure is the 
complete resection of the lymphatic 
spread of a tumor in the floor of the 
mouth. 

Anterior sagittal ostectomy of the 
mandible maintains the full height of 
the mandible and preserves the ana- 
tomical relationship between the low- 
er lip, buccal gingival sulcus, and 
lateral cortex of the mandible. The 
preservation of these anatomical rela- 
tionships allows better oral function 
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with ¢ easier and m 
tal prosthetic rehabili tat on 


CONCLUSION 


Anterior sagittal ostectomy of the: 
mandible was developed as a conser- 
vation type of surgical procedure for. 
the treatment of cancer of the floor of 
the mouth. The technique accom- 
plishes the en bloc resection ofthe 
medial cortical plate of the mandible 
with the floor of the: mouth,. while 
minimizing the cosmetic deformity 
and functional disabilities associated 
with other types of mandibular reset 
tion. ; : 
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_ © Between 1972 and 1978, a total of 159 
-cases of esophageal foreign body were 
~ treated at the University of Minnesota 
Affiliated Hospitals, Minneapolis. Al- 
ae though ‘coins. were the most frequent 
: ‘offending agent in the pediatric group, 















: Eighty percent of coins were 
1 the ‘Upper esophagus, while 


patients. ‘The foreign body was removed 
_ during esophagoscopy in 122 cases, 
advanced into the stomach in two cases, 
and not found in ten cases. In addition to 
“esophagoscopy, when meat obstruction 
was suspected, several pharmacologic 
agents were successful in relieving the 
obstruction, such as parenterally adminis- 
. tered diazepam (Valium) (8/27) and glu- 
‘ gagon (6/14). Spontaneous passage was 
y noted- in seven cases. No cases of esoph- 
: ageal carcinoma were discovered in this 
series. 
(Arch Otolaryngol 1981;107:249-251) 





oe the past ten years, the liter- 
ature has been replete with arti- 
cles dealing with esophageal foreign 
bodies. Few of these articles have 
appeared in the otolaryngologic litera- 
ture. During this time, the flexible 
fiberoptic endoscope has been devel- 
oped and recently reported as an 
instrument for foreign body extrac- 
tion. Nonendoscopic techniques using 
a Foley catheter as well as medical 
regimens using papain or glucagon 
‘have been reported as modalities 
worthy of consideration. The purpose 
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of this article is to update the topic of 
esophageal foreign body and to review 
our experience over the past seven 
years. 


SUBJECTS AND METHODS 


Between. 1972 and 1978, a total of 159 
cases of esophageal foreign body were 
treated at St Paul-Ramsey and the Hennes 
pin County Medical Centers (member 
hospitals of the University of Minnesota 
Affiliated Hospitals). All but three were 
eventually treated by the otolaryngology 
services. Of the 159 patients, 76 were 
female and 74 were male; five patients 
suffered multiple episodes. Ages ranged 
from 8 months to 90 years, with the highest 
incidence being in the first decade of life 
(Table 1). History of ingestion was the 
strongest diagnostic criterion, with inabili- 
ty to swallow saliva a frequent sign of 
meat impaction and odynophagia a symp- 
tom of impaction by other substances. Rou- 
tine cervical and thoracic roentgenograms 
were obtained for diagnostic purposes. in 
most cases and contrast studies in 30% of 
cases. Methods of treatment included med- 
ical, utilizing drugs such as atropine sulfate 
(adult dose, 0.4 to 0.8 mg intramuscularly), 
meperidine hydrochloride (Demerol) (50 to 
100 mg intramuscularly every three hours), 
glucagon (1 mg intravenously), diazepam 
(Valium) (5 to 15 mg intramuscularly or 
intravenously every three hours), and/or 
papain (5-mL 5% solution), and endoscopic. 
All endoscopies except two were by way of 
a rigid seope, usually within 18 hours of 
admission. General anesthesia was used in 
all cases of rigid esophagoscopy. 


RESULTS 


Meat was the offending agent in 94 
cases (59%), coins in 24 cases (15%), 
bones in 16 cases (10%), and other 
objects in 25 cases (16%). Seventy-nine 
foreign bodies (50%) were lodged ge or 
above the thoracic inlet, 27 (17%) i 
the midesophagus, and 46 (29%) below 
T-8 in the distal esophagus. In seven 
eases (4%), the location was unknown. 
Figures 1 and 2 correlate age and 
location, respectively, with the type of 
foreign body. 
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Table 1.—Age Range of Patients’ 
With Esophageal Foreign Bodies 


No. (%) of 
Patients 
30. (19) 


Age Range, yr 


No. of . No. (%) of 
Agent Attempts Successes 
Atropine sulfate 
Meperidine hy- 


drochloride 10 0 (0) 
Glucagon 14 6 (43) 
Diazepam 27 8 (29). 
Atropine /me- 

peridine 2 1 (50) 


Atropine/ diaze- 
pam 
Papain 


Roentgenographie studies were of 
diagnostic value when radiopaque for- 
eign bodies were ingested or when the 
patient was extremely young or men- 
tally debilitated.. 

Rigid esophagoscopy was the main- 
stay of treatment, with 134 therapeut: 
ic esophagoseopies performed. < The 
foreign body or bodies were removed 
in 122 cases, advanced into the stom- 
ach in two cases, and not found in ten 
cases. When the foreign body could 
not be found, it was assumed that it 
had passed into the stomach with the 
induction of general anesthesia: Spon- 
taneous passage prior to treatment or 
anesthesia was noted in seven cases...” 

When meat was the suspected _ 
obstructing object, medical treatment 
with diazepam, glucagon, etc, was 
employed in 63 of 94 cases. Success 
was limited, with passage in only 18. 
cases (29%). Table 2 provides a sum=_ 
mary of these methods. Where medi- 
cal treatment failed, rigid esophagos- 


No.of Patients, : i 






































E Z | 
4 A, d i i! 


Age, yr 
bodies. 


copy was done in all cases. 

Eight of the 25 patients who 
claimed that their foreign body passed 
spontaneously or as a result of medical 
treatment underwent esophagoscopy. 
Foreign bodies were not found in any 
of these cases. Midesophageal benign 
~ strictures were noted in several cases. 
No case of esophageal carcinoma was 
manifested by an esophageal foreign 
body in this series. 

The mean duration of hospitaliza- 
tion for 142 patients who underwent 
‘esophagoscopy was 19 days. There 
was one iatrogenic perforation, the 
result of an esophageal biopsy, neces- 
sitating closed thoracostomy tube 
drainage and a 19-day hospitaliza- 
tion. 

Table 8 provides an overall summa- 
ry of the methods of treatment. 


COMMENT 


Prior to 1945, the rigid esophago- 
scope was the only routinely effective 
technique for the removal of esopha- 
geal foreign bodies. In that year, 
Richardson' reported the use of 
papain, a proteolytic enzyme, in suc- 
° cessfully treating 16 of 17 esophageal 
meat obstructions. Since that time, 
according to Cavo et al, there have 
been 90 reported cases of successful 
treatment of meat impactions with 
“papain, as well as two deaths second- 
-ary to esophageal perforations, me- 
-diastinitis, and. major vessel rupture. 
oteworthy is a report by Brooks,’ in 
which 25 meat foreign bodies were 
successfully treated with papain, 
while. there were three esophageal 
perforations and one death among 26 

patients treated by rigid esophagosco- 


0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 


Fig 1.—Age distribution of patients with esophageal foreign 
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Table 3.—Results of Treatment 













Mechanism No. (%) of 
of Passage Patients 
Medical 18 (11) 








Spontaneous 7{5) 
Spontaneous with 

general anesthesia 40 (6) 
Endoscopic 424 (78) 





py. Palmer,’ in a 1976 editorial, consid- 
ered papain and rigid esophagoscopy 
to be the only modalities of treatment 
when an. esophageal meat bolus is 
suspected. In the same article, Palmer 
suggested that. perforations second- 
ary to papain may be more the result 
of the enzyme bearing a bony spicule 
hidden within the meat bolus than an 
effect of the papain itself on the 
esophageal wall. Those who advocate 
the use of papain for treatment of 
esophageal foreign body consider the 
possibility of bone in the meat to be a 
contraindication to its use.?? 

With the development of the flexi- 
ble fiberoptic endoscope, there has 
been a dramatic increase in the num- 
ber of endoscopists and case reports 
on esophageal foreign bodies. By 1979, 
there were at least 16 cases of esopha- 
geal foreign bodies removed with the 
flexible scope, with the largest series 
reporting three cases." As of this 
time, there have been no reported 
complications. Of note is one report in 
which the scope was passed four times 
to remove pieces of meat.’ An advan- 
tage of this technique is that general 
anesthesia and an overnight hospitali- 
zation are not required. 

In 1966, Bigler’® reported the use of 
a Foley catheter to extract blunt 
radiopaque foreign bodies from the 
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Fig 2.—Location of foreign bodies. 
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esophagus. Since that time, there have 
been about 100 successful cases 
reported using this technique; coins 
usually were the offending agents." 
In 1979, Nixon’ reported using this 
technique to remove nonradiopaque 
foreign bodies with an 85% success 
rate without complication. The proce- 
dure is performed under fluoroscopy, 
usually with the patient sedated and 
in the Trendelenburg or right anterior 
oblique position, After the catheter is 
advanced past the foreign body, the 
balloon is filled. with radiopaque con- 
trast material and the catheter with- 
drawn. The foreign body is usually 
delivered into the pharynx and then 
expectorated. Aspiration of the for- 
eign body is mentioned as a potential 
but yet to be reported complication. 
Vascular catheters such as a Fogarty 
or Swan-Ganz have been used in a few 
cases.'” 

Glucagon as a method of treating 
esophageal foreign bodies was first 
reported by Ferrucci and Long in 
1977." Subsequently, two other re- 
ports have confirmed its useful- 
ness.**** These three articles report a 
total of 13 cases in which glucagon 
was successful seven times. The effect 
of glucagon is thought to be secondary 
to relaxation of esophageal and esoph- 
agogastric junction smooth muscle. 

Since Lerche’s report in 1911, there 
have been at least 6,783 cases reported 
in the English literature of rigid 
esophagoscopic removal of foreign 
bodies.***"* These series report nine 
perforations and two deaths; it should 
be mentioned, however; that five of 
the reports, totaling 4,133 cases, fail to 
mention the incidence of perfora- 


250 “Arch Otolaryngol—Vol 107, April 1981. : Esophageal Foreign Bodies—-Giordano et al 














‘information was provided, the. perfo- 
ration rate was nine in 2,650 (0.34%) 
and mortality secondary to endoscopic 
perforation, two in 4,206 (0.05%). The 
incidence of perforation is consistent 
with those reported by others for all 
types of rigid esophagoscopy.*:” 
To our knowledge, there are no 
















reports in the literature evaluating 


atropine, meperidine, and diazepam 
ants for 






In our experience, diagnosis is made 









physical examination. Odynophagia is 
the leading symptom and inability to 
swallow secretions the major sign. 
Routine soft-tissue neck and chest 
roentgenograms are of value when a 
radiopaque foreign body has been 
«swallowed. Contrast studies have 
‘rarely altered our course of action. 
Regardless of radiologic findings, 
‘signs and symptoms not relieved 
within one or two hours of presenta- 
= tion warrant esophagoscopy. 

ue Conversely, patients who state that 
the obstruction has passed probably 
need. not undergo esophagoscopy, as 
supported by our findings at esopha- 
goscopy in this specific group of 
patients. 

Our experience with atropine, me- 
peridine, and diazepam has been of a 
retrospective nature in that they were 
administered at the discretion of vari- 
ous physicians on various ear, nose, 
and throat (ENT) and non-ENT ser- 
vices. Since late 1977, after Ferrucci 
and Long’s report,” almost all adults 
with suspected esophageal meat im- 
paction have received glucagon, 1 mg 
intravenously, as the treatment of 
first choice. When unsuccessful, rigid 
- esophagoscopy has been performed 
- within six hours. 

Contraindications to glucagon are 
pheochromocytoma, insulinoma, and 
hypersensitivity, which is rare. Side 
effects are nausea, vomiting, and diz- 
ziness, usually within three hours of 

‘administration. Ileus is a very rare 
-x0 gide effect. In our experience, if gluca- 
» gon does not work with one l-mg dose 

- within 80 minutes, a second dose has 

za not-been successful. We cannot com- 
> ment on whether a larger dose would 
-be of benefit. 

_ Compared to other medical regi- 
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treating foreign 





usually on the basis of the history and » 


reason spe atopy cannot be. per- 
formed within four hours, our data 
indicate that intravenous administra- 
tion of diazepam may be of benefit. 
Patients who experience their first 
esophageal foreign body and are 
otherwise symptom free do not re- 
quire esophagoscopy or contrast 


~-esophagram if the foreign body passes 


spontaneously or secondary to a medi- 
eal regimen. Carcinoma rarely is man- 


‘ifested by an esophageal foreign body. 


This statement is supported not only 


‘by. our data but also by the study of 


Nandi and Ong” in which, during a 
12-year period, 2,400 esophageal for- 
eign bodies and approximately 1,500 
cases of esophageal carcinoma were 
seen. Only. nine cases of carcinoma 


“presented as an esophageal foreign 


body. obstruction.” A history of 
repeated spontaneous passage of 
esophageal foreign bodies warrants a 
diagnostic workup. 

We have little experience with 
papain or the catheter techniques of 
foreign body treatment. In view of 
the reported mortality of 2%, we do 
not recommend the use of papain. We 
have yet to form an opinion concern- 
ing the catheter technique of extrac- 
tion. 

The flexible endoscope may be of 
value in cases in which the rigid 
esophagoscope cannot be used (severe 
cervical arthritic disease, etc). This 
technique strikes us as being much 
safer than using papain or a Foley 
catheter. 


References 


1. Richardson JR: A new treatment for esoph- 
ageal obstruction due to meat impaction. Am Otol 
Rhinol Laryngol 1945;54:328-348. 

2. Cavo JW, Koops HJ, Gryboski RA: Use of 
enzymes for meat impactions in the esophagus. 
Laryngoscope 1977;87:630-634. 

3. Brooks JW: Foreign bodies in the air and 
food passages. Ann Surg 1972;175:720-732. 

4. Palmer ED: Backyard barbecue syndrome: 
Steak impaction in the esophagus. JAMA 
1976;235:2637-2638. 

5. Robinson AS: Meat impaction in the esopha- 
gus treated by enzymatie digestion. JAMA 
1962;181:1142-1143. 

6. Ament ME, Christie DL: Upper gastrointes- 
tinal fiberoptic endoscopy in pediatric patients. 
Gastroenterology 1977;72:1244-1248. 

7. Brady PG, Johnson WF: Removal of foreign 
bodies: The flexible fiberoptic endoscope. South 
Med J 1977,70:702-704. 

8. DeLuca RF, Ferrer JP, Wortzel EM: Poly- 
pectomy snare extraction of foreign bodies from 
the esophagus. Am J Gastroenterol 1976;66:374- 
376. 


Esophageal Foreign Bodies—Giordano etal 251 


w. McCaffery TD, Lilly JO: The management 
of foreign affairs of the GI tract.. Am J Dig Mi 
1975;20:121-126. 

11. Olsen H, Lawrence W, Bernstein R: Fiber. 
endoscopic removal of foreign bodies from the 
upper gastrointestinal tract. Gastrointest Endose 
1974:21:58-60. 

12. Roeseh W, Koch H, Fruehmorgen P, et al: 
Operative endoscopy of the upper gastrointesti- 
nal tract. Gastrointest Endosc 1974:20:108-109. 

13. Uthman SM, Kabakian HA, Nassar VH °° 
The use of the flexible esophagoscope in the 
treatment of meat impaction of the esophagu 
J Med Liban 1973;26:667-671. : 

14. VanThiel DH, Stafan NJ: Removal. of soft 
foreign bodies from the esophagus using a flex 
ble instrument. Gastrointest Endase 1974:20:168- 
165. ; : 

15, Bigler FC: The use of a Foley catheter fo 
removal of blunt foreign bodies from the esopha. 
gus. J Thorac Cardiovasc Surg 196651:759-760. 

16. Crowe JE: Removal of blunt esophageal: 
foreign bodies: Foley catheter technique. : 
Med J 1976;37:431-432. 

17. Devadason i: Removal of blunt’ Sesope 
geal foreign bodies from children using a Fole 
catheter. Med J Malaysia 1976;30:821-822. 0°: 

18. Goudswaard WB: Foreign body in th 
esophagus. Trop Doct 1976;6:95. : 

19, Nixon GW: Foley catheter method 
esophageal foreign body removal: Extension 
applications. AJR 1979;132:441-442. 

20. Samara M, Melhem R, Rizk G: Catheter 
removal of radiopaque foreign bodies from the“ 
upper GI tract. J Med Liban 1973;26:661-666. 

21. Ferrucci JT, Long JA: Radiologie treat- 
ment of esophageal food impaction using intra- 
venous glucagon. Radiology 1977;125:25-28. 

22. Glauser J, Lilja GP, Greenfield B, et ak 
Intravenous glucagon in the management of 
esophageal food obstruction. JACEP 1979;228-.- 
231. a 

23. Marks HW, Lousteau RJ: Glucagon and 
esophageal meat impaction. Arch Otelaryngol 
1979; 105:367-368. 

24. Lerche W: The esophagoscope in removing 
sharp foreign bodies from the esophagus. JAMA 
1911;56:634-637. i 

25. Baraka A, Bikhazi G: Oesophageal foreign; 
bodies. Br Med J 1975;1:561-568. 

26. Barrett JH: Foreign bodies in the air and 
feo passages. Arch Otolaryngol 1951546510) 












































































er Clerf LH: Foreign bodies in the air and 
food passages. Surg Gynecol Obstet. 1940;70:328- 
339. : 

28. Holinger PH, Johnston KC,-Greengard J: 
Congenital anomalies of the esophagus related to 
esophageal foreign bodies. Am J Dis Child 
1949;78:467-476. 

29. Jackson CL: Foreign bodies in the esopha- :: 
gus. Am J Surg 1957;93:308-312. : 

30. Nandi P, Ong GB: Foreign body in the. 
esophagus: Review of 2,394 cases. Br J Surg 
1978;65:5-9. 

3L Singh M, Gill P, Gill SS, et al Foreign 
bodies in the tracheobronchial tree and oesopha- 
gus of children. Indian Pediatr 1976;13:25-30. 

32. Spitz L: Management of ingested foreign 
bodies in childhood. Br Med J 1971;4:469-472. 

33. Tandon RK, Patney NL, Srivastava VK, et 
al: Acute dysphagia due to foreign bodies in 
oesophagus. Indian Pediatr 1972;9:715-717. 

34. Dalil-Tojari A: Foreign bodies of the tra- 
cheobronchial tree and esophagus. Acta Med Tran 
1975;18:155- 160. 

35. Ritter F: Questionable methods of foreign 
body treatment. Ann Otel Rhinol Laryngol 
1974;83:729-733. 

36. Simpson J, Ruff T, Fearon B: Esophageal 
perforation during esophagoscopy in children. 
Ann Otol Rhinol Laryngol 1974;838:725-728. 










































© We report two cases of bilateral vocal 
cord: paralysis in patients with Parkin- 
 son’s disease and review the possible 
causes of this condition. We suggest that 
‘the vocal cord muscle paralysis is a man- 
:_ifestation of advanced disease. Bilateral 
vocal cord paralysis in Parkinson's dis- 
ease may be seen more commonly in the 
future as therapy enables more patients to 
live longer. 

_ Arch Otolaryngol 1981;107:252-253) 


; poemos disease is a chronic pro- 
< A gressive disorder of the CNS that 

is characterized by rigidity, tremor, 
_ bradykinesia, speech impairment, and 
a gait disorder.’ The histopathologic 
hallmark of this disease is degenera- 
_tion of the pigmented neurons in the 
substantia nigra. Heretofore, vocal 
< cord paralysis in Parkinson’s disease 
has. been infrequently reported. In 
“their review of unilateral and bilateral 
vocal cord paralysis, Huppler et al‘ 
noted two patients with parkinsonism 
among 633.cases, while Holinger et al* 
_ described four patients with parkin- 
sonism in: their series of 389 cases of 
partial or complete bilateral vocal cord 
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| Bilateral Vocal Cord Paralysis 
_in Parkinson’s Disease 


“Harvey M. Plasse, MD, Abraham N. Lieberman, MD 


paralysis, and Montgomery’ reported 
one case. Vas and colleagues’ also 
reported two cases of bilateral vocal 
cord paralysis in Parkinson’s disease. 

In this article, we report two addi- 
tional cases of bilateral vocal cord 
paralysis secondary to parkinsonism. 
Prompt recognition of this condition 
is mandatory. We suggest that such 
cases will become more common as 
patients with parkinsonism live long- 
er because of improved medical treat- 
ment. 


REPORT OF CASES 


Case 1.—Parkinsonism developed in a 
55-year-old man in 1972. His initial symp- 
toms were a shuffling gait and changes in 
the pitch of his voice. Some respiratory 
grunting and stridor were noted at this 
time. The patient was initially treated with 
levodopa alone; however, this was subse- 
quently changed to a mixture of levodopa 
and carbidopa (Sinemet), a total of seven 
25/250-mg tablets each day. In 1977, bro- 
mocriptine mesylate (40 mg/day) was 
added. There was an increase in the fre- 
quency and severity of the respiratory 
grunts. Three months later, stridor devel- 
oped in‘ the patient. This was initially 
relieved with haloperidol (4 mg/day). How- 
ever, the stridor returned after one day, 
and the patient was admitted to the New 
York University Hospital (NYUH). Indi- 


¿rect laryngoscopy showed a right vocal cord 
-paresis.and a left vocal cord paralysis with 
“a 2- to 3-mm glottie chink posteriorly. The 


upper airway distress was relieved by a 
tracheostomy. The results of the remainder 
of the physical examination, including the 
ear, nose, and throat portions, were unre- 
markable. Neurologic examination dis- 
closed a masked facies, minimal rigidity, 
no tremor, moderate bradykinesia, and a 
sharply impaired shuffling gait. The 
patient complained of dysphagia. The 
results of laboratory diagnostic studies 
were normal, except for an elevated serum’. 
uric acid level. An esophagram showed 
dysenergia and dyskinesia of the esopha- 
gus. The thyroid scan showed a normal- 
sized gland. Chest film and cervical spine 
films were normal. The patient denied 
smoking and the intake of alcohol. 

After the tracheostomy, treatment with 
bromocriptine was stopped, and therapy 
with carbidopa was continued. Vocal cord 
motion did not improve, and the patient 
continued to require a tracheostomy. 
Because of worsening parkinsonism, treat- 
ment with bromocriptine was started 
again six months after the tracheostomy, 
but this treatment had to be stopped three: 
months later because of auditory and» 
visual hallucinations. The patient is alive io 
with severe parkinsonian symptoms:three 
years after the tracheostomy. ey 

Case 2.~Parkinsonism developed ‘in a 
65-year-old man in 1972. His initial symp- 
tom was tremor of both hands. Bradykine- 
sia subsequently. developed. in the patient, 
and then difficulty with gait and speech 
also developed. Therapy with earbidopa, a 
maximum of six 25/250-mg tablets ‘each. 
day, resulted in modest improvement; how: 
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ined. Therapy was 
í y the. development of ortho- 
potension: In 1976, the patient was 
eated with bromocriptine mesylate (85 
mg/day), with some benefit initially and 
without adverse effects. Treatment with 
romocriptine was discontinued after 
< three months because of loss of efficacy. 
The patient was admitted to NYUH in 
978 because of progressively severe dysp- 
‘nea associated with drooling, speech diffi- 
and dysphagia. Parkinsonism in the 
“Was now characterized by severe 
rigi ity, minimal tremor, severe bradyki- 
nesia, and inability to walk unaided. Indi- 
rect laryngoscopy disclosed spasm of the 
yocal: cords in the paramedian position, 
ith collecting of secretions. His medica- 
on: schedule: (carbidopa) was rearranged 
but not increased. Stridor developed in the 
patient. Two weeks later, repeated indirect 
; laryng copy showed some motion of the 
ocal cord but no motion of the left 
al cord, with a 3-mm posterior glottie 
chink, One. week later, more dysphagia 
‘developed i in the patient; he began to aspi- 
rate and had to be intubated. Two days 
r, a tracheostomy was performed. 
he patient’s course during the next two 
has been characterized by several 
} admissions for aspiration pneumo- 
© Repeated laryngoscopies show no 
motion of either vocal cord. The patient’s 
insonism has worsened, and he is now 
immobile and bedridden. There was no 
‘history of thyroid disease, diabetes, smok- 
ing, or alcohol intake. The results of labora- 
tory tests were noncontributory. Esopha- 
“gram showed sharply impaired mobility, 
with stasis of contrast within the esopha- 


gus. Clear lung fields with a normal 


mediastinum were observed on a chest 


| l xray film. Thyroid scan was normal. 


COMMENT 


Voeal cord paralysis in adults gener- 
_ally arises from trauma or tumor com- 
ression of the larynx and/or the 
recurrent. laryngeal nerves.” Less 
commonly, compression of the recur- 
‘rent laryngeal nerves may arise from 
an enlarged left atrium or an aneu- 
-rysm of the thoracic aorta.” There was 
‘no evidence of trauma to or direct 
compression of the vocal cords or 
recurrent laryngeal nerves in the two 
patients in the present study. 
_ Vocal cord paralysis may also arise 
ecause of a neuropathy that involves 
the recurrent laryngeal nerves." 
europathy may involve only the 
current laryngeal nerves, or the 
rrent. laryngeal nerves may be 
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part of a more generalized neuropa- 
thy. Metabolie and infectious disor- 
ders that have been associated with 
such neuropathies include diabetes, 
diphtheria, syphilis, and the Landry- 
Guillain-Barré syndrome.’* Toxic 
causes of such neuropathies include 
alcohol, arsenic, lead, and certain anti- 
toxins and serums.*” In the two pre- 
viously reported cases, none of these 
conditions were present. It is conceiv- 
able that in case 1, bromocriptine may 
have contributed to the vocal cord 
paralysis since the patient’s stridor 
worsened when treatment with bro- 
mocriptine was started. However, the 
patient had experienced stridor at the 
very onset of his disease (before bro- 
mocriptine). In case 2, stridor did not 
develop in the patient while he was 
being treated with bromocriptine. To 
our knowledge, no additional cases of 
vocal cord paralysis have occurred 
with bromocriptine.’ 

The vocal cord paralysis in these 
two patients was probably secondary 
to CNS dysfunction. Vocal cord paral- 
ysis has been described with involve- 
ment of the lower motor neurons of 
the recurrent laryngeal nerve in the 
brainstem by bulbar poliomyelitis, 
syringomyelia, and multiple sclero- 
sis.** Vocal cord paralysis also may 
arise from involvement of the lower 
and upper motor neurons that control 
the larynx through bilateral cerebral 
infarctions,’ and as part of the degen- 
erative process in Parkinson’s dis- 
ease.”™’ 

Vocal cord paralysis, which up to 
now was infrequently seen in Parkin- 
son’s disease, is more frequently seen 
inthe Shy-Drager syndrome.*” This 
disorder is characterized by the early 
appearance of a pan-autonomic ner- 
vous system deficiency and by the 
later appearance of parkinsonian fea- 
tures.” The disorder is characterized 
pathologically by severe degeneration 
of neurons in the hypothalamus, locus 
ceruleus, nucleus ambiguus, dorsal 
vagal nucleus, and the sympathetic 
ganglia, in addition to degeneration 
of the substantia nigra. The fibers of 
the vagus nerve that supply the laryn- 
geal muscles arise in the nucleus 
ambiguus. At a later date, signs of 


autonomic insufficiency, such as sia-. 
lorrhea, orthostatic hypotension, and _ 


urinary incontinence, may develop in 
patients with. Parkinson’s.. disease 
These patients may have pathologic - 
changes that are similar to- those 
described in the Shy-Drager syn 
drome. In fact, the two conditions. | 
have often been considered as part of 
a disease spectrum rather than as. 
separate disorders. It is possible that 
the mechanism of the vocal cord pare 
ysis in the patients in the presen 
study is similar to that in the Shy 
Drager syndrome. 

The vocal cord paralysis in both 
these two patients occurred late in t! 
course 2 of uel disease and in associa: 


ease and probably See ‘ti 
involvement of neurons. that are i 
proximity to those controlling - the 
larynx.” One can anticipate that as 
patients with Parkinson’s disease live. 
longer because of improved therap 
vocal cord paralysis will be seen more 
frequently. Thus, it is important that. 
physicians be aware of the association 
of this condition with Parkinson’s dis- 
ease. : 


Nonproprietary Names | 
and Trademarks of Drugs 


Bromocriptine mesylate—Parlodel. 
Levodopa—Bendopa, Bio/ Dopa, Dopar, La» 
rodopa, Levopa. 
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Auditory Function in Friedreich’s Ataxia 


< Electrophysiologic Study of a Family 


Eliahu Shanon, MD; Mordechai Z. Himelfarb, MD; Shlomit Gold, MA 


@ Hearing function and auditory brain- 
stem potentials were evaluated in nine 
members of three generations of a family 
affected with Friedreich’s ataxia. The 
characteristic findings were high-frequen- 
cy sensorineural hearing impairment of 
varying severity and diminished or absent 
N,, N,, and N, responses. These electro- 
physiologic aberrations correlate topo- 
graphically with previously reported path- 
ological observations. 

(Arch Otolaryngol 1981;107:254-256) 


Poeem ataxia is an autosomal 
recessive hereditary disease of 
the nervous system characterized by 
spinocerebellar atrophy. The domi- 
-nant clinical feature is ataxia of the 
gait, but such sensory disturbances as 
loss of joint position sense, diminished 
“vibration sense, and two-point dis- 
‘-erimination are usually present. Other 
neurological disturbances include vi- 
sual deterioration, hearing loss, vesti- 
~bular affection, dysarthria, mental 
disorder, psychosis, and epilepsy. Skel- 
etal changes may be observed, espe- 
cially clubfoot and kyphoscoliosis. 
Cardiac anomalies, interstitial myo- 
 garditis, and diabetes mellitus are also 
noted. The age of onset is usually 
about. 10 years but may be earlier or 
later.’ The rate of progression is high- 
ly. variable, and the course of the 
disease may run from five to 50 years. 
The symptoms and the severity of the 
specific deficiencies vary too. Later 
onset of the disease and milder symp- 
toms occur especially in cases with 
dominant inheritance.’ 
Friedreich described the disease 
bearing his name in 1863, and since 
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the onset of the 20th century, the 
association of hereditary ataxia and 
cochleovestibular signs has been not- 
ed. The reported cases‘ demonstrate 
the diversified nature of this associa- 
tion and of the degree of sensory 
deficiencies. Ataxia may be present 
without any cochleovestibular signs, 
and deafness may occur without atax- 
ia.* The hearing loss, sensorineural in 
nature, may be mild or severe, pro- 
gressive or stationary, symmetrical or 
asymmetrical. The low- and the high- 
frequency ranges are typically af- 
fected, with the middle frequencies 
spared; discrimination is good.> Tinni- 
tus has been occasionally described.‘ 
Sjögren” reviewed 139 cases of Fried- 
reich’s ataxia and recorded impair- 
ment of hearing acuity in 10%. Urich 
et al* studied a child aged 10 years 
with Friedreich’s ataxia and recorded 
degenerative changes of cochlear nu- 
clei, especially ventral cochlear nu- 
cleus, demyelination of trapezoid 
body, and degeneration of the olivary 
complex. Auditory symptoms were 
not remarkable. 


SALIENT 
PATHOLOGICAL FEATURES 


The characteristic finding in the 
peripheral nervous system is degener- 
ation of sensory fibers, posterior 
roots, and ganglion cells. In the CNS, 
the most conspicuous changes involve 
the posterior columns of the spinal 
cord. Cerebellar neurons, especially 
the accessory cuneate and dentate 
nuclei, also are affected. Lesions in 
the brainstem are poorly documented 
but may be pronounced in severe 
cases. In a series of 15 cases,' involve- 
ment of the auditory system was 
found in more than half of the 
patients. The main pathological 
changes were cell loss and gliosis in 
cochlear nuclei and in superior oliva. 
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Similar findings were observed in the ~ 
vestibular system, especially in medial 
vestibular nuclei. Loss of nerve fibers 
also affected the optic tracts. 

Spéndlin® examined three temporal 
bones of two sisters with Friedreich's 
ataxia associated with cochleovestibu- 
lar signs and symptoms. The peripher- 
al receptor organs, the organ of Corti 
and the vestibular sensory epithelium, 
seemed to be intact. Loss of cochlear 
nerve fibers and of spiral ganglion 
cells was noted to increase progres- 
sively from the base to the apex. The 
impression was that the outer spiral 
nerve fibers were preserved. In the 
vestibular system, the ampullary 
nerves were affected greatly, the 
macular branches moderately, and the 
utricular and saccular branches slight- 
ly. 

Electrophysiologic studies of pa- 
tients with Friedreich’s ataxia’. . 
showed reduced or absent potentials 
in the peripheral nerves and mildly 
reduced motor conduction velocities. 
Perusal of the literature did not dis- 
close information on the auditory 
responses. This report describes these 
electrophysiologic responses in several 
members of a family affected with 
Friedreich’s ataxia. 


PATIENTS AND METHODS 


This study comprised a family affected 
with Friedreich’s ataxia. The anamnestic 
data referred to five generations, but 
actual tests were performed on nine mem- 
bers of three generations: the head of. the 
family, his three married daughters, and» 
five of their seven children. Pure’ tone 
audiometry, speech reception thresholds, 
discrimination, and, in a few cases, Bekesy | 
and otoadmittance measurements. were | 
done. The - electrophysiologic: -measure-.- 
ments were cochlear microphonies (CM), 
action potential of the auditory nerve (N,),° 
and auditory brainstem potentials (ABP) 
The form and amplitude of responses were 
assessed and brainstem conduction time _ 
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Neuro-otologic Findings in Friedreich's Ataxia* 






Auditory Brainstem Potential 
















Mean Brainstem 
Patient/ Sensorineura! Maximal Conduction Stress Test 
‘Sex/Age, yr Ataxia Hearing Loss Dip, kHz ; Time, ms Abnormal 


T 1/M/59 
2/F/33 
37F732 


Right 









= B/F/10 

co BIM/F 
[1078/7 
11/M/4 


*Plus indicates present; minus, absent; N, normal; NE, not examined. Cochlear microphonics were well preserved in all ears examined. 
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Fig Auditory brainstem potential (ABP) tracings in members of family with Friedreich's ataxia. Left column is unaffected 11-year-old. 
boy. Middle and right columns are affected subjects (30-year-old woman and 12-year-old girl, respectively). Observe. low amplitude No 
and N, responses and deterioration on increasing rate of stimulation. Cochlear microphonics (CM) seem normal in all subjects. 

_Up-and-down responses are superimposed. an 
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(BSCT), equivalent to the N,-P, interval, 
was measured. The tracings were routinely 
recorded at a stimulation rate of 10 clicks 
“per second. The auditory pathways were 
`: also exposed to an increased rate of stimu- 
tion—50 and 100 clicks per second. This 
“stress test” was previously described" as 
a means to assess the functional integrity 
of an overtly intact system. 

The technique of recording of CM and 
ABR was described recently.” 


RESULTS 


A child born into this family was 
“recognized as affected by the disease, 
rhen at the age of 5 to 6 years its gait 
became bear-like and wobbling. Such 
a child had to walk hand-in-hand, 
especially on snow and sludge. Most of 
the affected family members suffered 
from both ataxia and a high-frequen- 
ey. sensorineural hearing loss, usually 
of a mild but progressive nature. In 
several cases, the maximal dip set at 6 
kHz: In- two children, slight sensori- 


<k Blackwood W, Corsellis JAN (eds): Green- 
< field's Neuropathology. London, Edward Arnold 
Publishers, 1976, pp 626-629. 
2.-Bell J, Carmichael EA: On hereditary ataxia 
-and spastic paraplegia, in Fisher RA (ed): The 
easury of Human Inheritance. London, Cam- 
bridge University Press, 1939, vol 4, pt 3. 
: S Friedreich: N: Ueber degenerative Atrophie 
‘der spinalen Hinterstraenge. Virchows Arch 
Pathol Anat 26:391-419, 433-459, 1863: : 

4 Franceschetti Ay Klein D: Ueber das Vor- 
kommen von hereditarer juveniler Maculadegen- 
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; Fig 2.—Variable genetic penetration in pedigrees of family affected with Friedreich's 




































neural loss was observed without 
ataxia and with normal ABP tracing. 
In one boy, ataxia was present with 
intact hearing acuity; however, dimin- 
ished N, responses were observed in 
both ears. The pertinent findings 
recorded in all the subjects are sum- 
marily represented in the Table. 

The most diversified clinical picture 
was recorded in a 30-year-old woman. 
She had consulted us for recurrent 
transient dysphonia. She had had sur- 
gery for a cleft lip as a child. Physical 
examination revealed left recurrent 
laryngeal nerve paralysis, dental mal- 
occlusion, subluxation of the left tem- 
poromandibular joint, coarse tremor 
of fingers, diminished deep sensation, 
loss of proprioceptive sensation in 
toes, absence of deep tendon reflexes, 
and ataxia. She experienced difficulty 
in running and in ascending stairs and 
could hardly keep her balance in the 
dark. A mild high-tone sensorineural 
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found, with 


: good. diserimination and Bekesy su- 


diometry type 1. Caloric test showed 
equal response in both labyrinths, but 
vertigo was more intense when. the 
left.ear was stimulated the ABP trac- 
ing showed diminished or absent N,, 
N, and N, responses, but normal i 
BSCT and intact CM. Results-of the 
stress test were abnormal. 

Figure 1 shows an ABP tracing in 
an unaffected subject and in two 
affected subjects. Figure 2 demon- 
strates variable genetic penetration in 
pedigrees of the affected family. 


COMMENT 


This study of a five-generation span 
of a single family with Friedreich's 
ataxia reflects the heterogenous na- 
ture of the disease and the varying 
degrees of genetic penetration. Elec- 
trophysiologic studies of sensory and 
motor pathways in Friedreich’s atax- 
ia were reported,’ but none related to 
the auditory system. Our results indi- 
cate a consistently pathological ABP 
pattern with an early loss of N, and N, 
responses and loss of N, later in the 
course of the disease. These findings 
accurately correlate with observations 
of Spéndlin‘* and Urich et alë of neu- 
ronal loss in cochlear nuclei and in 
superior olivary complex. Intact organ 
of Corti is reflected in preserved 
CM. 

Recording of ABP has again proved 
to represent a sensitive tool for detec- 
tion of clinically inapparent neurologi- 
eal deficit in the brainstem. This sen- 
sitivity may be augmented by expos- 
ing the auditory pathways to an 
increased rate of stimulation.” 

Finally, this appears to be the first 
record of transient paralysis of the 
recurrent laryngeal nerve in Fried- 
reich’s ataxia, 
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: Spontaneous CSF Otorrhea 


os Robert A. Jahrsdoerfer, MD; William J. Richtsmeier, MD; Robert W. Cantrell, MD 


Ropert W. CANTRELL, MD (modera- 

- tor): Welcome to the Department of 
‘Otolaryngology and Maxillofacial Sur- 
_ gery’s grand rounds. Our topic today 
is “Spontaneous CSF Otorrhea.” The 
case report will be given by Dr Wil- 
liam Richtsmeier, one of our chief 
residents, and the discussion will be 
by Dr Robert A. Jahrsdoerfer, vice- 
chairman. We are privileged to have 
some visiting dignitaries today; Dr 
Jack Pulec of Los Angeles and Dr 
- George Gates, professor and chairman 
‘of otolaryngology at the University of 
Texas at San Antonio, who are in 
town for a meeting of the Virginia 
Society of Ophthalmology and Otolar- 
yngology. We are also happy to have 
various visiting _ otolaryngologists 
from the state of Virginia. Dr Richts- 
meier, would you please give the case 
report? 


PRESENTATION OF A CASE 


‘WILLIAM J. RICHTSMEIER, MD: A 66- 
year-old retired man was watching 
television when he felt a “bump” 

«behind his right ear. Upon retiring 
that evening, he noticed a drainage 
-from his right ear canal. The following 
_. day, the drainage was noted to have 
decreased while he was up and about 

- but had increased that night when he 
owas laying flat in bed. He consulted 
-an otolaryngologist who made a diag- 
nosis of CSF otorrhea and referred 
the patient to the University of Vir- 
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ginia Hospital. 

A review of the past medical history 
showed that the left ear, the opposite 
nondraining ear, had been operated 
on six years previously for removal of 
a cholesteatoma. He had not had sur- 
gery to his draining right ear, nor was 
there a history of head trauma. The 
patient had a habit that bears men- 
tioning. He is hard of hearing, and 
while watching television with his 
wife, he would intermittently hold his 
nose, strain, and “pop” his ears. 

Physical examination on Feb 5, 
1979, indicated clear fluid flowing 
from the right external ear canal. The 
fluid seemed to be emanating from 
one or more pinhole perforations in 
the pars flaccida. The drum was other- 
wise intact. There was no infection. In 
the opposite ear, it was apparent that 
surgery had been performed. The 
posterosuperior bony ear canal wall 
was drilled away, revealing a well- 
healed atticoantral cavity. The drum 
was intact, and there was no evidence 
of infection. No fluid was seen in the 
nose or nasopharynx. 

An audiogram indicated a bilateral 
middle- and high-frequency sensori- 
neural hearing loss. Polytomograms 
of his temporal bones were initially 
read as being within normal limits 
except for the previous surgical defect 
in the opposite, nondraining ear. A 
computerized tomographic (CT) scan 
was read as normal. An indigo car- 
mine intrathecal dye test was per- 
formed but failed to show a blue dis- 
coloration to the fluid flowing from 
the right ear. 


On the third hospital day, the _ : 
- Skull-base fractures represent thè- 
- most common cause of CSF otorrhea. _ 


patient’s right ear was operated on. A 
postauricular transcanal approach to 



































the middle ear was used. On reflecting 
the tympanic membrane, the’ mid 
ear was seen to fill quickly with a 
watery fluid. It was determined t 
the flow was not coming fro 
round window area. The Fallop 
canal was dehiscent superior to th 
oval window, and the facial nerve 
tended to obscure the oval window 
niche partially. Nevertheless, ita 
peared that the fluid was coming froi 
the oval window area. The stapes was 
removed. To facilitate exposure, the 
incus was also. removed. Once: 
incus had been extracted, a gray 
mound of tissue could be seen in th 
posterior attie (Fig 1). Grossly, th 
had the appearance of neural tissue, 
Clear fluid was flowing around th 
tissue to cascade down over the hor 
zontal portion of the facial nerve and 
into the middle ear. The fluid was not: 
coming from the vestibule. An atti- 
coantrostomy was performed, and a 
1.5-em encephalocele was found her- 
niating through a defect in the teg- 
men antri. This tissue was excised, 
and the remainder was pushed back 
through the tegmen defect into the 
cranium. Temporal fascia and methyl: 
methacrylate were used to seal the 
defect..A temporal muscle pedicle was 
used to obliterate the mastoid cavity 

There has been no recurrence of 
CSF leak in a year. ae 

In a postsurgical review of the poly- 
tomograms, it was evident that a 
defect in the tegmen could be identi- 
fied (Fig 2). A review of the CT sean. 
also suggested that a defect could be. 
recognized (Fig 3). 5 
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Ear ‘surgery, including neurotologic 
procedures, is the second most com- 
mon cause. Infection, tumors, and con- 
genital anomalies of the temporal 
bone induce CSF otorrhea least of 
all. 

Cerebrospinal fluid otorrhea from 
mastoid surgery may be immediate or 
delayed. A dural tear with an obvious 
leak should be repaired at the time of 
surgery. If the tear goes unnoticed, a 
slow CSF leak may result in meningi- 
tis. Only then may the leak be sus- 
pected. 

An iatrogenic defect produced in 
the tegmen during mastoid surgery 
may later allow a herniation of brain 
and dura into the middle ear or mas- 
toid cavity. For this to occur, the 
defect usually must be 1 em in diame- 
ter or larger. Brain herniation may go 
unrecognized for many years. The 
dura may thin and subsequently rup- 
ture from a seemingly inconsequen- 
tial act. such as nose blowing or strain- 
ing. Delayed CSF otorrhea may occur 
in this manner many years after the 
surgical insult. The route by which the 
CSF escapes the ear depends on the 
integrity of the tympanic membrane 
and the patency of the Eustachian 
tube. If the drum is intact, the fluid 
will be shunted through the Eusta- 
chian tube to either drip from the 
nose, be swallowed, or aspirated. 
Brain herniation (encephalocele) may 
occur without CSF otorrhea. Her- 
niated brain may be unexpectedly 
found during routine ear surgery, 
where it may present as a blue-domed 
or chocolate cyst in the antrum.” 
Rarely will brain herniation present 
as CSF otorrhea in the absence of a 
history of ear surgery or head trau- 
ma. 

The advent of neurotology has pro- 
duced a notable rise in the incidence of 
CSF otorrhea. Translabyrinthine ap- 
proaches to the cerebellopontine angle 
>: with extensive dural incisions for 
~ removal of large acoustic tumors may 
produce a CSF leak. In a series of 500 
eases,’ CSF otorhinorrhea occurred in 
20% of patients undergoing operation. 
Thirteen percent of this group’s CSF 
leaked by a postrauricular route, and 
1% leaked by the nasal route. The 
“middle cranial fossa approach to the 
_. internal auditory canal and cerebello- 
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Fig 1.—Brain tissue herniating into posteri- 
or attic through defect in tegman. Incus 


and stapes have been removed. 





Fig 2.~—Axial computerized tomographic 
scan of head showing defect in right teg- 
man (arrow). 





Fig 3.—Coronal polytomogram showing defect (arrow) in tegman of right ear. Compare 


with intact tegman in left ear that has had mastoidectomy. 


pontine angle results in leaks less 
frequently than the translabyrinthine 
approach. The middle cranial fossa 
approach is usually reserved for those 
cases in which an attempt is made to 
preserve the hearing. Preservation of 
the ossicular chain may interfere with 
proper tamponade of a leak emanat- 
ing from the tegmen tympani. The 
ossicles may need to be sacrificed to 
control the leak. 

Endolymphatic sae surgery with a 
shunt tube inserted into the subarach- 
noid space may result in a CSF leak. 
Destructive labyrinthectomy may also 
result in a leak if the surgeon misdi- 
rects a sharply pointed instrument 
anteriorly. Overzealous removal of the 
membranous labyrinth from the vesti- 
bule may violate the thin bone of the 


spherical recess separating the vesti- 
bule from the internal auditory canal. 
If this thin layer of bone is punctured, 
a profuse flow of CSF will occur from 
the internal auditory canal, through 
the oval window, and into the middle 
ear. 

Cerebrospinal fiuid otorrhea from 
infection is almost always secondary 
to a cholesteatoma. If unchecked, the 
cholesteatoma may erode the tegmen 
and dura, causing CSF otorrhea with 
or without other intracranial compli- 
cations. A tumor may cause CSF 
otorrhea by eroding the temporal bone 
from either an intracranial or extra- 
cranial location. The tumor may be 
benign or malignant or may be metas- 
tatic from a distant site. Glomus 
tumors, meningiomas, epidermoid 
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inomas, and undifferentiated me- 
senchymal: tumors have been impli- 
ated in this manner. 
Congenital anomalies of the tempo- 
ral bone are uncommon causes of CSF 
torrhea. Most CSF leaks of a congen- 
ital nature occur through the oval win- 
dow in- association with a defect in the 
tapes footplate. Cerebrospinal fluid 
escape into the middle ear has been 
Known to oecur through the tegmen, 
the fissula ante fenestram, and 
defects in the promontory. Gacek and 
< Leipzig’ have identified four sites in 
the region of a normal labyrinth in 
which congenital fistulae may develop 
sand cause CSF otorrhea. These sites 
are the petromastoid canal, a wide 
eochlear aqueduct, the facial canal, 
<- and Hyrtl’s fissure, a bony cleft infer- 
jor to the round window that may 
extend to the posterior fossa. In those 
‘eases in which the oval window leak is 
slow, the patient, often a child, may 
present with recurring meningitis. 
_ Congenital deafness may also be pres- 
ent. Cerebrospinal fluid “gushers” 
occur in patients with congenital 
defects of the bony labyrinth. The 
anomaly may be a patent cochlear 
-aqueduct, a direct communication be- 
‘tween the internal auditory canal and 
the vestibule, or both. A gusher is 
usually associated with stapedial foot- 
plate ankylosis and should be sus- 
pected in every child with a congenital 
conductive hearing loss. Polytomo- 
graphic evidence of a widened inter- 
nal auditory canal, or a dilated vesti- 
bule and/or a horizontal semicircular 
canal, may herald a gusher and should 
interdict surgery on that ear. 


DIAGNOSIS 


The most important factor in the 
diagnosis of otorrhea or rhinorrhea is 
that the physician be aware that the 
discharge may be CSF. Crystal-clear 
fluid emanating from the ear or nose 
combined with a history of trauma or 
ear surgery is a strong clue. Does the 
flow increase with bilateral jugular 
compression or Valsalva maneuver? 

. Does it increase when laying flat and 
- decrease when sitting up? If enough 
“fluid can be collected, quantitative 
nalysis for glucose and protein 
hould be done. A low glucose content 
ind a protein concentration of less 
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than 200 mg/dL suggest CSF. Cere- 
brospinal fluid allowed to stand in an 
upright tube will remain clear and will 
not clot. Nasal secretions will form 
some sediment under similar condi- 
tions, while blood serum will clot. 
Quantitative tests for glucose in nasal 
secretions (normally low) may be 
unreliable because of the presence of 
glucose in nasal and lacrimal. secre- 
tions. In general, CSF otorrhea is eas- 
ier to diagnose than rhinorrhea. 


Dyes 


Iophendylate (Pantopaque) was 
used formerly to diagnose CSF otorr- 
hea. The dye was introduced into the 
intrathecal space by a lumbar punc- 
ture and allowed to flow into the 
intracranial space by positioning the 
patient. Serial roentgenograms were 
taken during a 24-hour period. The 
disadvantage with iophendylate was 
that once it passed into the mastoid it 
remained in situ for a long time.’ 

The use of methylene blue as an 
intrathecal diagnostic dye was predi- 
cated on its apparent safe use in the 
ventricular system of the brain, where 
it was used to detect blocks. However, 
in 1960, Evans and Keegan’ called 
attention to the dangerous effects of 
this dye when injected intrathecally. 
They collected 14 cases in which side 
effects had occurred and concluded 
that the effect of methylene blue 
intrathecally was not unlike that of 
absolute alcohol. Side effects included 
optic atrophy, multiple cranial neuro- 
pathies, obstructive hydrocephalus, 
quadriplegia, and dementia. Fluores- 
cein remains in vogue today despite a 
warning that it has caused grand mal 
seizures and temporary paralysis of 
the lower extremities.’ 

Indigo carmine has been in use 
since 1930, when it was first intro- 
duced as a CSF marker. It seems to be 
devoid of notable toxic effects on the 
CNS. The recommended dosage is 2.0 
mL of 0.8% solution, diluted with 5 mL 
of CSF and injected intrathecally. The 
otorrhea or rhinorrhea is checked for a 
blue color at intervals of 1, 4, and 24 
hours.’ 


Radioactive Tracers 


The first use of radioactive tracers 
in the diagnosis of CSF otorrhea or 


transmastoid-middle ear approach 


rhinorrhea was reported by Crow and 
co-workers* in 1956, when they in- 
jected sodium 24 into the: cisterna. 
magna of a patient. Arsenic 74. 
enjoyed some popularity 15 years ago, 
but it is not now in general use 
Radioactive iodinated serum albumi 
is no longer the radiopharmaceutieal . 
of choice, because it has been incrimi 
nated in several cases of aseptic 
meningitis. Technetium 99, indium 
111, and ytterbium 169 are the radio-: 
pharmaceuticals most commonly used 
today. 10,14 

It is preferable to chelate these 
radioactive tracers with diethylen 
triaminepentaacetic acid (DTPA). Yt- 
terbium complexes with DTPA. and 
takes up three of the five bonds of t 
chelate.” Calcium ions are added to 
occupy the remaining two bonds. T 
prevents excessive depletion 
cium ions from the CSF, as they i 
otherwise bond. with the radioactivi 
tracer. In the case of a slow CSF leal 
whose demonstration by radioactiv 
tracer may be difficult or impossible 
a gastric aspirate may be collecte 
and scanned for activity. The patient | 
is assumed to have swallowed the CSI 
that has pooled in the stomach. 


SURGICAL APPROACHES FOR _ 
CONTROL OF CSF OTORRHEA. 


There are two main approaches by. 
which a CSF leak from the ear may be 
repaired. One is intracranial-extradu- .. 
ral and the other is transmastoid and. 
middle ear. The intracranial-extr.du- 
ral route provides access to the poste- 
rior or middle cranial fossa superior to 
the petrous ridge and allows the 
defect to be repaired from above. The. 




































































confronts the defect from below. In- 
repairing the CSF leak from above, 
many different materials and tissues 
have been used, including fascia lata, 
temporal fascia, temporal muscle pe- 
dicle, siliconized rubber, absorbable 
gelatin film, stainless-steel mesh, and 
acrylic compounds. 

When repair is made from the mid- 
dle ear and mastoid side of the defect, 
the herniating brain tissue may be: 
safely amputated, as it is nonfune- 
tional.” Choices for sealing the leak 
include muscle pedicles, fat graft, 
muscle cubes; galea, absorbable gela- 
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chips, oxidized | ; 

gauze packing, and acrylic aande 
The- wide choice of materials would 
“Suggest that no one method is elearly 
superior to another. 
Defects in the bony tegmen are not 


uncommon. Ahrén and Thulin” re- 


: ported a case of a fatal intracranial 
complication after inflation of the 
external ear canal in the treatment of 
serous otitis media. A Politzer balloon 
was used to force air through a myrin- 
gotomy incision in an attempt to expel 
the fluid from the middle ear space. 
The increased pressure in the middle 
ear and mastoid apparently passed 
= through several rounded defects in the 
tegmen, causing a detachment of the 
dura and tearing a branch of the 
middle meningeal artery. The patient 
suffered diffuse brain damage and an 
epidural hematoma, either of which 
could have caused death. 

Ahrén and Thulin” then performed 
postmortem examinations on 94 skulls 
elected at random and found that 6% 
had extensive defects in the tegmen. 
hey were able to duplicate the dural 
etachment in cadavers by using auto- 
“matic air pressure or a Politzer balloon 
‘for inflation. The Politzer bag produc- 
ed pressures of 180 to 360 mm Hg. 
Three years later, Fairman et al" 
‘reported a fatal air embolism from 
inflation of the middle ear through 
the external ear canal. The air left the 
tympanum through defects in the teg- 
“men, passed anteriorly outside the 
‘dura, and ruptured into thin-walled 

venous sinuses in the region of the 
foramen lacerum. They later showed 
that. with strong manual pressure on 
the Politzer bag, a peak pressure of 
: 760 mm Hg was attainable. 
© A similar ease was described by 
Finsnes" in 1973. He observed a 35- 
year-old woman. who had died after 
‘retrograde inflation of the middle ear 
through the external ear canal in the 
‘treatment of serous otitis media. A 
iegle otoscope was used, and only one 
bag of air was introduced, the proce- 
ure havin ‘been discontinued when 
elieved that the air had not 
i rough the Eustachian tube in 
th usual manner. The bag volume 
was 40 mL. Finsnes' concluded that 
th wa probably caused by air leav- 


ing the ympanum. 
pani, detaching dura from the petrous 
bone and causing small blood vessel 
tears with hematoma formation. He 
reasoned that the air then forced its 
way to the region of the internal 
carotid artery, compressing it, and 
causing a notable reduction in cere- 
bral blood flow. 

Although none of the tegmen 
defects in these three reports was of 
sufficient size to cause brain hernia- 
tion, they were nevertheless either 
identified or presumed to exist from 
postmortem intracranial pathologic 
examination. The point to be stressed 
is that tegmen defects are not rare 
and must be considered in cases of 
spontaneous CSF otorrhea. 


CONCLUSION 


In the absence of an obvious cause 
for the CSF otorrhea, one must con- 
sider a congenital defect in the teg- 
men through which the brain or dura 
has herniated. Some insignificant ma- 
neuver may then cause increased 
intracranial pressure with rupture of 
the thinned dura and spontaneous 
CSF otorrhea or rhinorrhea. The route 
of fluid escape depends on the integri- 
ty of the tympanic membrane as well 
as the Eustachian tube. Surgical cor- 
rection of CSF otorrhea may be intra- 
cranial-extradural or transmastoid 
and middle ear. 


DISCUSSION 


Jack L. Putec, MD: I think this is a 
very instructive case. There were sev- 
eral points in the history that 
bothered me. In my experience, I have 
not seen a round window or perilymph 
fistula that has given an otorrhea. One 
normally gets an otorhinorrhea. In 
other words, one does not need to have 
a hole in the eardrum. This patient did 
have a hole in the pars flaccida, and 
this should immediately alert the 
examiner that there is something 
wrong and unusual. The polytomo- 
grams did show a dehiscence in the 
tegmen. I believe the important 
thing here is to review your differen- 
tial diagnosis. The first thought that 
comes to mind would be that this 
patient had, in his youth; a football 


injury or a bump on the head that 
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ough preexist- ` 
ing bony defects in the tegmen tym- 


-prol lem. T have. seen and 
treated three patients who have had 
intact drums and no history to sug- 
gest a herniation of brain into the 
mastoid. It is important to perform 
polytomography and to obtain a CT 
scan with dye, because an encephalo- 
cele runs a high risk of becoming 
abscessed either before or after treat- 
ment. One is dealing with brain tissue 
that is ischemic and may tend to 
develop into a temporal lobe abscess 
later. This can be diagnosed with a CT 
scan or may be suspected from abnor- 
mal finding from a sleep EEG. These 
two tests are important and should 
help make the diagnosis. I think the 
history would have suggested this 
type of problem. 

I have treated 18 cases of brain 
herniation. Most of these are patients 
who have had a radical mastoidecto- 
my. The surgery may have taken place 
20 to 25 years before, and the brain 
will have gradually sagged down 
through a hole in the tegmen. The hole 
in the tegmen will usually need to be 
0.5 to 1.0 em in diameter for the brain 
to herniate. If the hole is smaller, it 
does not happen. If the hole is larger, 
it is more likely to happen. One can 
put the brain back up through the 
defect if it is soft and appears healthy. 
I prefer to use an oval piece of super- 
polyamide foil (Supramid). This can be 
inserted through the hole, turned 90°, 
and it will then stay in place and act 
like a manhole cover. A square piece of 
bone may also be used, and this can be 
left in place unless it must be removed 
for access through the middle fossa. 

The difficult problem here is that if 
squamous epithelium has grown over 
the dura, then there is risk of leaving 
skin attached to the dura that may 
then be displaced intracranially. It is 
important to either strip the dura or 
resect the dura if necessary. This 
would normally require a modified, or 
small, middle-fossa approach, so that 
one has a wide area and is able to see 
all the edges. I believe the thing to 
watch for is a brain abscess. These 
patients should be observed carefully, 
even to the point that, when herniated 
brain is found, a prophylactic or rou- 
tine CT scan should be obtained 
before discharging the patient from 














_ the hospital. The physician should pro- : oe 
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ient even though the 
atient i is well and ready for discharge 
rom the hospital. 
_ GEORGE A Gates MD: I would like to 
make several comments on the subject 
of CSF rhinorrhea and otorrhea. We 
have given up on contrast studies and 
dye studies to try and track down the 
site of the leak, because I have never 
found a case where it has been helpful, 
and we can generally find a leak ana- 
.tomically by exploration. The com- 
ment was made that CSF had low 
glucose as compared with nasal secre- 
tions. Actually, it depends on the 
method that is used to measure the 
glucose. Nasal secretions are low in 
~ glucose and if one uses colorimetric 
test paper, it will barely react in the 
nose and not at all in tears, and react 
< moderately well with CSF. Spinal 
‘fluid has low glucose compared with 
‘serum but much higher than nasal 
-mucosal secretions. 
I have looked at several hundred 
tegmens through mastoid operations 
d autopsies, and I have yet to see a 
congenital defect. I wonder if the inci- 
dence of congenital defects varies 
- from country to country. I am familiar 
with the case of politzerization fol- 
lowed by jacksonian seizures and 
`. death. It is incredible that one could 
pump enough air in through a perfora- 
tion to actually get an air embolism. 
That may take several hundred cubic 
centimeters of air. And to strip the 
dura off! I think it would be difficult 
to pump that much air in using a 
pneumatoscope or a Siegle otoscope, 
and I doubt that you are going to have 
«  aproblem of this magnitude from the 
> normal examination. The point I want 
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to make is that you do not normally do 
this in the course of an examination 
and that persons who participated in 
this treatment did some aberrant pro- 
cedures as far as I am concerned. 
There should be no hesitation to do 
pneumo-otoscopy and check for a res- 
ervoir sign in a chronic ear on the fear 
that you might end up with a castas- 
trophe such as described. 

DonaLp E. Sty, MD: I have two 
questions. One, what should we expect 
audiologically if there is a large fistula 
through the oval window and should 
this have given some clue in this case, 
and two, in retrospect, would you not 
advise doing as wide an atticotomy as 
necessary before disturbing the 
stapes and footplate to determine 
absolutely where the CSF was coming 
from? 

DR JAHRSDOERFER: Most patients 
with a CSF leak through the footplate 
will usually be congenitally deaf and 
may well have meningitis. The leak is 
usually slow, however. A brisk CSF 
flow probably does not emanate from 
the oval window as Dr Pulec has 
pointed out. 

Dr SLY: So that with equal hearing, 
even though there is a sloping loss as 
this patient had, this would point 
away from the footplate. 

DR JAHRSDOERFER: That’s correct. 
In respect to your second question, I 
think one can do a tympanotomy ini- 
tially, take a look at the middle ear, 
and be prepared to do what is neces- 
sary. 

Dr Sty: I was referring to your 
specific description that you could not 
see the oval window. 

Dr JAHRSDOERFER: That is correct. 

Dr SLY: And you could not see the 
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“eval window so 


stapes- out. Would you advise retro- 
spectively, which is always 20/20, 
if you were to go in and look fora lea 
that you be absolutely sure that yo 
completely open up the posteri 
superior canal wall so that. you.can s 
the entire footplate and also the adi 
tus. 
DR JAHRSDOERFER: No, -donot 
think you have to go that far, I could | 
not see the oval window well because a 
dehiscent facial nerve was obscurin 
the superior part. It would be neces- 
sary to retract the nerve to inspect the 
footplate regardless of the surgical 
approach. 
Dr Putec: I would like to commen 
on what has been said about the 
nosis of a CSF leak. We frequently sê 
novice nurses or interns who are not it 
the ear business use colorimetric 
paper or send the fluid to the labora 
ry in a test tube. This is, T think, 
epitome of a useless laboratory exam 
ination. You make your diagnosis be 
cause fluid is dripping out and- becat 
















































neuro-otology may deal with eve 

day that we make rounds When 
patient is ready to go 
him lean. his. head over 
drips from the nose onto l 
about 5 s, then the patient has a CSF 
otorhinorrhea. If they say, “I think it’s 
a little bit wet,” then may be you, 
little concerned, but you are no 
concerned. The same thing: wit 
ears. If it is dripping out, or pouring 
out, it is CSF. It is not a draining ear. 
It is not an infection, so itis alittle 
common sense and experience here 
that are the most important things. 
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-= Course. A course on “Rhinoplasty 
and Otoplasty” will be held June 14-18, 
-> 1981, in New York. The course director 

“is Sidney S. Feuerstein, MD, with a 
‘distinguished list of guest faculty and 
~ faculty. This course covers the basic 
principles of rhinoplasty, including 
otoplasty and reconstructive surgery 
of the nasal septum. Cadaver dissec- 
tion available for each student. For 
more information, contact Sidney S. 
Feuerstein, MD, Page and William 
Black Postgraduate School of Medi- 
cine, 1 Gustave L. Levy Pl, New York, 
NY 10029. 


Course.—There will be a course on 
“Facial Plastic Surgery,” June 19-20, 
1981, in New York. The course director 
is William Lawson, MD, DDS. The 
guest faculty will include John Conley, 
:MD, William H. Friedman, MD, and 
Richard C. Webster, MD. The faculty 
will include Jacob S. Aronoff, MD, 


will cover the face-lift procedure and 
will include attention to ancillary pro- 
cedures for the aging face. For more 
- information, contact William Lawson, 
MD, DDS, Page and William Black 
Postgraduate School of Medicine, 1 
-Gustave L. Levy Pl, New York, NY 
- 10029, 


Course.—There will be a course on 
“Cosmetic Surgery of the Aging Eye,” 
June 22-23, 1981, in New York. The 
‘course director is Morris Feldstein, 
MD. This course is designed for those 
‘surgeons who have had some experi- 
ence in this field and wish more 
exhaustive and detailed instruction in 
cosmetic surgery as it applies to the 
eye. Cadavers for surgery will be pro- 
vided. For more information, contact 
Morris Feldstein, MD, Page and Wil- 
liam Black Postgraduate School of 
Medicine, 1 Gustave L. Levy Pl, New 
York, NY 10029. 


Conference.—A two-part conference 
will be offered by the Department of 
ommunicative Disorders, University 
of Wisconsin, Madision; the Mayo 
nic, Rochester, Minn; Kurume Uni- 
ersity, Japan; and the Communica- 
_tion Programs, University of Wiscon- 
sin. The conference will be held in 
Madison, May 31-June 7, 1981. 
The first part of the conference will 


be on vocal fold physiology, May 31- 
June 3, 1981. It will focus on state- 


of-the-art techniques used in the 
study of vocal fold physiology, as well 
as recent research in this area. 

The second part of the conference 
will be an interdisciplinary approach 
to voice disorders—research needs and 
clinical directions—June 4-7, 1981. 
This conference will emphasize clini- 
cal application of research in voice 
disorders as it applies to speech- 
language pathologists, laryngologists, 
neurologists, psychiatrists, and psy- 
chologists. 

You may register for the full con- 
ference or for either part 1 or part 2. 

The conference directors are Arnold 
Aronson, PhD, the Mayo Clinic; Diane 
Bless, PhD, University of Wisconsin; 
and Minaru Hirano, MD, University 
of Kurume, Japan. Continuing educa- 
tion credits will be offered. 

For further information, contact 
Connie Maxwell, University of Wis- 
consin-Extension, 610 Langdon St, 
Madison, WI 53706; or call (608) 262- 
3566. 


Fellowship Position.—The American 
Hearing Research Foundation is now 
accepting applications for its otologic 
fellowship position, July 1, 1981, 
through June 30, 1982. For further 
information, contact Jack D. Clemis, 
MD, American Hearing Research 
Foundation, 55 E Washington St, 
Suite 2105, Chicago, IL 60602. 


Research Grant Support.—The Deaf- 
ness Research Foundation, New York, 
invites applications for 1982 grant 
support of research projects directed 
to any aspect of the ear, eg, investiga- 
tor of function, physiology, biochemis- 
try, genetics, anatomy, or pathology. 
Grant support is given for one year, in 
an amount that cannot exceed $10,000, 
but can be renewed for one or two 
additional years. 

First-year applications for 1982 
grant support should be postmarked 
by July 15, 1981, and renewal applica- 
tions should be postmarked by Aug 15, 
1981. 

For applications and for any addi- 
tional information, please contact Di- 
rector of Medical Affairs, Deafness 
Research Foundation, 55 E 34th St, 
New York, NY 10016. 


Examination.—The American Board 
of Otolaryngology’s written examina- 
tion will be given Sept 27, 1981, at the 
Palmer House in Chicago: Registra- 
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ion will be on Sept 26, 1981, at 5 pM at 
the Palmer House. It is estimated that 
the examination will conclude at-6 PM 
Sept 27. 

The deadline for applications is May 
1, 1981. Please contact Walter P. 
Work, MD,  Secretary-Treasurer, 
American Board of Otolaryngology, 
220 Collingwood, Suite 180, Ann 
Arbor, MI 48103 for the new applica- 
tion forms. 





New Journal.—Lasers in Surgery 
and Medicine, edited by Drs Billie L. 
Aronoff and Eugene W. Friedman, 
has been received. The publishers are 
Alan R Liss Ine, 150 Fifth Ave, New 
York, NY 10011. This volume has 197 
pages, with illustrations, and the cost 
is $60. It is published quarterly. 


New Books 


Introduction to Aural Rehabilita- 
tion, edited by Ronald L. Schow, PhD, 
and Michael A. Nerbonne, PhD, has 
recently been published by University 
Park Press, 233 E Redwood St, Balti- 
more, MD 21202. The volume has 450 
pages, with illustrations, and the cost 
is $19.95. 


Reeducation de  L’Aphasique 
Adulte, by Anne Tissot, has recently 
been published by Masson Publishers, 
120 Blvd St-Germain 75280, Paris Ce- 
dex 06, France. The volume has 113 
pages, with no illustrations. 


Pseudophakia: Current Trends and 
Concepts, edited by Marvin L. Kwitko,” , 
MD, and Donald L. Praeger, MD, has 
recently been published by The Wil- 
liams & Wilkins Co, 428 E Preston St, 
Baltimore, MD 21202. The volume has 
419 pages, with illustrations. The cost 
is $50. 


Les Tumeurs Melaniques Cervico- 
Faciales, vol 5, coordinated by Claude 
Defourmentel and Jean Leroux- 
Robert, has recently been published 
by Masson Publishers, 120 Blvd St- 
Germain 75280, Paris Cedex 06, 
France. The volume has 212 pages, 
with illustrations. 
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UNIVERSITY OF MAINE 
at Orono (Bangor), Maine — 
In conjunction with 

HEARING CONSERVATION. 
NOISE CONTROL, INC. 
Announces three special courses: 






















29th ANNUAL 
~ OCCUPATIONAL HEARING LOSS INSTITUTE 

July 13-July 17, 1981 

Directed by Joseph Sataloff, M.D. and 

: David Lipscomb, Ph.D. 
Oriented to occupational health physicians, hygienists, 
Safety engineers, otolaryngologists, health management 
<| executives, administrative personnel and nurses, and 
‘| audiologists. Covers the total field of conservation of 
“hearing to enable the professional to implement, adminis- 
ter and advise in effective hearing conservation. Awards 27 
credits in PRA Category 1 of AMA physicians. All attendees 
eligible for CAQHC accreditation as Occupational Hearing 
Conservationists. Tuition $325.00 































18th ANNUAL 
INDUSTRIAL HEARING CONSERVATION INSTITUTE 
July 13-July 15, 1981 
Directed by Lawrence Vassallo, M.S. and 
Anne Murphy, R.N. 
Concerned with responsibilities of occupational health 
nurses and others in maintaining effective hearing conser- 
vation programs. Participants eligible for accreditation as 
Occupational Hearing Conservationists by CAOHC. Awards 2 
CEU’s by the Maine State Nurses Association. Tuition 
$275.00 


















2nd ANNUAL 
INDUSTRIAL AUDIOMETRIC 
RECERTIFICATION INSTITUTE 
July 14, 1981 
Audiometric recertification (refresher) is recommended 
every five years to refresh the skills and update the 


knowledge of practicing nurses and technicians. Tuition 
$125.00 
















Modern Room & Board—$30.00 Per Day 
For descriptive brochures and application write or 


U.M.0. Program Coordinator- 
1721 Pine St., Phila., Pa. 19103 
: (215) 735-0207 


Attractive. Rates for Families-Numerous A ivities 
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“ton of acetic: acid (256). ina propylene 


glycol vehicie containing propylene glycol 
diacetate (2%), benzethonium chloride 


|. (0.02%), and sodium acetate (0.015%). 







V6So! HC also contains hydrocortisone 
{1%) and citric acid (0.2%). 3 
Action: VOSol is antibacterial, antifungal, 
hydrophilic, has an acid pH and a low sur- 
face tension, 

V6So! HC is, in addition, anti- intarnmatory 
and antipruritic. : 






Indications: (VõSo!l only) 
Based on a review of this drug 
by the National Academy of 
Sciences—National Research 
Council and/or other informa- 
tion, FDA has classified the indi- 
cations as follows: 

Effective: For the treatment of 
superficial infections of the 
external auditory canal caused 
by organisms susceptible to the 
action of the antimicrobial. 
“Possibly” effective: For pro- 
phylaxis of otitis externa in 
swimmers and susceptible 
subjects 

Final classification of the less- 
than-effective indication 
requires further investigation. 




















Indications: (V6Soi HC only) For the treat- 
ment of superficial infections of the exter- 
nal auditory canal caused by organisms 
susceptible to the action of the antimicro- 
dial, complicated by inflammation. 
Contraindications: These products are 
contraindicated in those individuals who 
have shown hypersensitivity to any of their 
components; perforated tympanic mem- 
branes are frequently considered acon: 
traindication to the use of external ear 
canal medication. V6Sol. HC is cantrain- 
dicated in vaccinia and varicella. 
Precautions: VOSoi HC: As safety of topi- 
cal steroids during pregnancy has not 
been confirmed, they should not be used 
for an extended period during pregnancy. 
Systemic side effects may occur with 
extensive use of steroids. 


V6Sol and VõSol HG; Hf sensitization or 
irritation occurs, medication should be 
discontinued promptly. 
Dosage and Administration: Carefully 
remove all cerumen and debris to allow 
VOSol (or VOSo! HC) to contact infected 
surfaces immediately. To promote contin- 
uous contact, insert a VOSol (or VäSol HC) 
saturated cotton wick in the ear with 
instructions to the patient to keep wick 
moist for the next 24 hours by occasionally 
adding a few drops on the wick. Remove 
wick after first 24 hours and continue to 
instill 5 drops af V6Sol (or VõSol HC) three 
or four times daily thereafter. 
During treatment, .to:prevent infection of 
the other ear, use V6So!.in unaffected ear 
3 times daily. To heip prevent otitis externa 
in swimmers and susceptible subjects, 
instill two drops of VOSo! each morning 
and evening, 
How Supplied: V6So! ti i¢ Solution, in 1S 
mi (NDC 0037-3611-10) and 30 mi (NDC 
0037-3611-30) measured-drop, safety-tip 
plastic bottles. =. E 


V@Soi HC Otic Solution: in 10 mi mea- E 
: šured:drop, safety- -tip plastic bottle (NOC n 


0037- 381112) “Rev. Bee a 
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(hydrocortisone 1%, acetic acid—nonaqueous 2%) 





Prompt relief of pain, swelling and itching 

with the anti-inflammatory/antipruritic action of hydrocortisone. V6Sol HC has been 
shown to be equally as effective as antibiotic/hydrocortisone otic medications in 
alleviating the pain, swelling, itching, redness and discharge of acute otitis externa. 2° 


Rapid elimination of offending pathogens* 

with the antibacterial/antifungal activity of nonaqueous acetic acid. Nonantibiotic 
V6Sol HC has demonstrated microbial cure rates that equal or exceed that of anti- 
biotic-containing otic preparations in therapy of acute otitis externa’?°—but with 
virtually no-risk of sensitization or emergence of resistant microorganisms. 


Rapid recovery of normal physiologic ear environment 

«pH of 3 helps restore the normal acid mantle of the ear canal by maintaining the desired 
acid pH in the ear canal.* 

* Unique hydrophilic action of the nonaqueous propylene glycol base helps remove 
undesired moisture. 

Dosage: 5 drops 3 or 4 times daily. 

Supplied: 10 mi plastic squeeze bottle with safety tip. 


When hydrocortisone is not required, specify 


V6Sol* Otic Solution (acetic acia—nonaqueous 2%) 
Dosage: 5 drops 3 or 4 times ae 

“Organisms susceptible to the activity of nonaqueous acetic acid. 

References i 

1. Kime, C.E., et al: Curr. Therap. Res. 23(5): 15-28 (May Supplement), 1978. 

2. Ordonez, G.E., et. af: Curr. Therap. Res. 23(5): 3-14 (May Supplement), 1978. 


3. Dadagian, A.J.,et al: Curr. Therap, Res. 1615): 431-436, 3; May, 1974. See preceding page ; 
4 Kremer. W.F.: West. Med: 2:15-18, 1961. for prescribing information. 







































improved 
formula 





and 12 mg. chiorpheniramine maleate. 


50% more decongestant! 


Now 75 mg. phenylpropanolamine HCI 


0% more antihistamine! 


Now 12 mg. chlorpheniramine maleate 


most physicians want 
CONTAINS NO ANTICHOLINERGIC 


Before prescribing, see complete prescribing information 
in SK&F literature. The following is a brief summary. 


Indications 

For symptomatic relief of nasal congestion, runny 
nose, sneezing, itchy nose or throat, and itchy and 
watery eyes as may occur with the common cold 


or in allergic rhinitis (e.g., hay fever). 

N.B.: A final determination has not been made on the 
effectiveness of this drug combination in accordance 
with efficacy requirements of the 1962 Amendments 

to the Food, Drug and Cosmetic Act 


Each Spansule® capsule contains 75 mg. phenylpropanolamine hydrochioride 


... for the symptomatic cold and allergy relief“ 








Contraindications: Hypersensitivity to either ingredient; 
concurrent MAO inhibitor therapy: severe hypertension; 
lower respiratory tract conditions, including asthma: 
coronary artery disease: stenosing peptic ulcer pyloroduo- 
denal or bladder neck obstruction. Children under 12; 
nursing mothers. 


Warnings: Caution patients about activities requiring alert- 
ness (@:g.,. operating vehicles or- machinery). Warn patients 
of possible additive effects with alcohol and other CNS 
depressants 





-T Sraitiine compari- : ©SmithKline Corpo oration. 1981 
















Usage in Pregnancy: Use in pregnancy and women who 
might bear children only when potential benefits outweigh 
possible hazards 

Precautions: Use cautiously in persons with cardiovascular 
disease, glaucoma. hypertension, prostate hypertrophy. 
hyperthyroidism, diabetes. 

Adverse Reactions: Drowsiness, excessive dryness of 
nose, throat or mouth, nervousness or insomnia.-Also, 
nausea, vomiting, epigastric distress, diarrhea, rash, 
dizziness. weakness, tightness of chest, angina pain. =; 
abdominal pain, irritability, palpitations headache, incocr- 
dination, tremor, dysuria, difficulty in urination, thrombe- 
cytopenia, leukopenia, convulsions, hypertension, hypoten- 
sion, anorexia, constipation, visual dis! urbances.... 


Supplied: Bottles of 50 capsules: in Si ingle Unit Packages 
of 100 capsules (intended for i nstituti onal use ON 


Smith Kline &French Laboratories 
Philadelphia, Pa. ; 





The University of Chicago 
Medical Center, 
Department of Surgery 
(Otolaryngology), 











has a first year residency position 
(PGY-2) available for July 1, 1981. 
Contact Dr. Ernest Mhoon, Direc- 
tor of Resident Admissions, collect 
at (312) 947-5618 or write to 950 
East 59th Street, Box 412, Chica- 
go, Illinois 60637. We are an equal 
opportunity employer. 



















Two otolaryngologists to establish 
ENT service with established pre- 
paid multispecialty group (HMO) 
in one of America’s leading metro- 
politan areas. Twenty four year 
history of growth, serving over 
150,000. Associate with medical 
staff of 130. Offering competitive 
earnings. Excellent facilities and 
comprehensive fringe benefits. 
Curriculum vitae invited: 


















Paul J. Brat, M.D. 
Group Health Plan, Inc. 
- 2500 Como Avenue 
St. Paul, Minnesota 55108 







Equal opportunity employer. 





` prescription. 
“Indications. For reatment of supai ial bacterial. 


infections of the external auditory canal, caused by 
organisms susceptible tothe action of the antibiotics; 
and for the treatment of infections of mastoidectomy 
and fenestration cavities, caused by organisms suscep- 
tible to the antibiotics. 

Contraindications. This product is contraindicated 

in those individuals who have shown hypersensitivity 

to any of its components, and in herpes simplex, 
vaccinia and varicella. 

Warnings. As with other antibiotic preparations, 
prolonged treatment may result in overgrowth of 
nonsusceptible organisms and fungi. 

if the infection is not improved after one week, 
cultures and susceptibility tests should be repeated to 
verify the identity of the organism and to determine 
whether therapy should be changed. 

Patients who prefer to warm the medication before 
using should be cautioned against heating the solution 
above body temperature, in order to avoid loss of 
potency. 

Precautions. If sensitization or irritation occurs, medi- 
cation should be discontinued promptly. 

This drug should be used with care in cases of 
perforated ear drum and in longstanding cases of 
chronic otitis media because of the possibility of 
ototoxicity caused by neomycin. 

Treatment should not be continued for longer than 
ten days. 

Allergic cross-reactions may occur which could 
prevent the use of any or all of the following antibiotics 
for the treatment of future infections: kanamycin, 
paromomycin, streptomycin, and possibly gentamicin. 
Adverse Reactions. Neomycin is a not uncommon 
cutaneous sensitizer, There are articles in the current 
literature that indicate an increase in the prevalence af 
persons sensitive to neomycin, 

Dosage and Administration. The external auditory i 
canal should be thoroughly cleansed and dried with a 
sterile cotton applicator. 

For adults, 4 drops of the suspension should be 
instilled into the affected ear 3 or 4 times daily. For 
infants and children, 3 drops are suggested because of 
the smaller capacity of the ear canal. 

The patient should lie with the affected ear upward 
and then the drops should be instilled. This position 
should be maintained for 5 minutes to facilitate 
penetration of the drops into the ear canal. Repeat, 
if necessary, for the opposite ear. 

If preferred, a cotton wick may be inserted into the 
canal and then the cotton may be saturated with 
the solution. This wick should be kept moist by adding 
further solution every 4 hours, The wick should be 
replaced at least once every.24 hours. 

How Supplied. Coly-Mycin S-Otic is supplied as: 
N-0071-3141-08 (Stock 22-3141-63)—5-ml bottle, 
N-0071-3141-10 (Stock 22-3141-64)—1G-m! bottle. 

Each mi contains: Colistin sulfate equivalent to 3 mg 
of colistin base. Neomycin sulfate equivalent to 3.3 mg 
neomycin base, Hydrocortisone acetate 10 mg 
(1%). Thonzonium bromide 0.5 mg (0.05%), and 
Polysorbate 80 in an aqueous vehicle buffered with 
acetic acid and sodium acetate: Thimerosal (mercury... 
derivative} 0.002% added as a preservative. 

Shake well before using. 

Store at controlled room. temperature 59°-86°F 

(15°-30°C). Stable for.18 months at room temperature; 

prolonged opeae to higher temperatures should be 
avoided. 

Full information is available on request. 


PARKE-DAVIS 





-+1 Div of Warner-Lambert Co- 
: Morris Plains, NI | 07950 USA 
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The very best connection to the world’s largest variety of audiometric test rooms 
and suites designed and manufactured by Industrial Acoustics Company 
is your nearest IAC representative. 





For information and pricing on audiometric facilities 
meeting latest applicable ANSI standards for the 
calibrated acoustical environments needed to realize valid audiograms, phone: 


American Overseas Trading, New Orleans, LA 
504/488-1311 

Beltone Hearing Service, Okiahoma City, OK 
405/682-4622 

Bioacoustics, Inc., Rockville, MD 
301/881-2211 

Corvek Medial Equipment Co., Seattie, WA 
206/634-1901 

EMI Laboratories, Inc., St. Louis, MO 
314/872-7550 

Electro Medic inc., Edina, MN 

612/920-4777 

Environmental Acoustical Research, Boulder, CO 
303/447-2619 

Grason Stadier, inc., Littleton, MA 
617/486-3514 

Guinta Associates, Hackensack, NJ 
201/488-4425 

Hawali Hearing Aids, Honolulu, HI 
808/538-6785 

Instrumentation Associates, Upper Darby, PA 
215/747-6800 






THE STANDARD OF SILENCE 


J. W. Manny, Inc., New York, NY 
212/682-7955 

Monitor Instruments, Chapel Hill, NC 
919/967-2228 

L. V. Nicastro Co., Irving, TX 

214/255-3812 

C. E. Pickup Co., Whittier, CA 

213/723-1460 

J. N. Sheffey Associates, Pittsburgh, PA 
412/963-6900 

Gordon N. Stowe & Associates, Northbrook, IL 
312/272-1728 

Jack B. Taylor Associates, Oakiand, CA 
415/832-4056 

Tele-Acoustics Inc., Titusville, FL 
305/267-1600 

Electro Medical Instrument Co., Oakville, ONT 
416/845-8892 

Tepro industrial Ltd., Laval, QUE 
514/389-1379 

Sanitherm Engineering Ltd., Vancouver, BC 
604/253-4341 


INDUSTRIAL ACOUSTICS COMPANY 


i 1160 Commerce Avenue 
© uerrione: (212) 931-8000 .. 
TECHNICAL REPRESENTATION IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


Bronx, New York 10462 
Litas na dO sheen nets TELEX: 12-5880 


; “Advance Registrations Now Being Accepted 
TEMPORAL BONE 
SURGICAL DISSECTION COURSE 


HOUSE EAR INSTITUTE 


In Cooperation With 
University of Southern California School of Medicine 


TWO WEEKS EACH 
March, April, October, November 1981 & 1982 


















































Participants spend four hours daily in the dissection labo- 
ratory and four hours observing live telecasts of surgery. 
The course includes early evening lectures and films, and 
demonstration and practice of the multiple approaches to 
the structures of the Temporal Bone as used by members 
of the Otologic Medical Group, Inc. 


Each course is limited to 24 board certified or board 
eligible otolaryngologists and residents. 
Tuition (U.S. Currency): 

Physicians—$1,500.00 

Residents—$1,200.00 

(With letter from Chief of Service) 


CME Credit: 100 Hours 


For further information: 
Antonio De La Cruz,M.D. 
Director, Temporal Bone 
Surgical Dissection Course 
Ear Research Institute 
256 South Lake Street 

Los Angeles, CA 90057 














UCLA Extension 


The Department of Continuing 
Education in Health Sciences, 
UCLA Extension and the Division 
of Head and Neck Surgery, UCLA 
School of Medicine, present the 


This five-day program offers a comprehensive 
review of the management of head and neck 
cancer from a multidisciplinary viewpoint. 
The format includes a series of didactic 
lectures and films by the UCLA and guest 
faculty. A series of operations will be 
performed on cadavers by the participants 
oy under faculty supervision. Guest lecturer will 
=> pe Charles W. Cummings, MD, University of 
Washington. The course director is Thomas 
C..Calcaterra, MD. 









_ --For information, write Health Sciences, UCLA 

<c Extension, Dept. AO, 10995 Le Conte Ave., 

Los Angeles, CA 90024, or call program 
resentative Sheryl Crowley at (213) 
4, 











Accurate, Low Cost 
Testing for Early 
Detection of Hearing 
Capability 

The Crib-O-Gram system 
can detect hearing loss in new- 
borns who will not develop 
normal speech without hearing 
aids and/or special education. 

Now, a hearing problem 
can be identified early, while 
the child is still in the hospital 
nursery. 




















Crib-O‘Gram 


NEONATAL SCREENING AUDIOMETER 








For more information about the Crib-O-Gram, 
call for the name of your local TS! representative. 


TELESENSORY SYSTEMS, INC. . 


3408 Hillview Avenue, P.O. Box 10099 
Palo Alto, CA. 94304 (415)493-2626 





The Crib-O-Gram system 
is avalid screening metho 
Extensive field testing o 
over 15,000 babies has proven 
the Crib-O-Gram system 
capable of detecting newborns 
with moderately severe to 
profound hearing loss. 












Hearing scoring is low cost 

Over a five-year period; 
the average cost per baby inca 
typical ICU Nursery is less 
than $5.00 in the United 
States. 





Crib-O-Gram system 
screening does not 
disrupt nursery routine | 


Because of simple calibra- 
tion and set-up procedures, 
a minimal three minutes of 
personnel time is required. 
And, because the unit is 
lightweight and portable, = 
it can be easily moved from 
one crib to another. 












-RECONSTRUCTIV SURGERY COURSE 
1981 


June 8-12 


A five day course designed to provide a basic understanding and rationale in the current surgical 
treatment of head and neck cancer. Lectures and personal cadaver dissections will cover 
-maxillectomy, fronto-ethmoidectomy, sphenoidectomy, parotidectomy approaches to oral cavity 
resections and management of thyroid disease, conservation laryngectomy and the use of 
| myocutaneous flaps. Also included is prosthetic vocal rehabilitation, the voice button, when and 
| how to use it. 


Fee: $1,000 (residents with letter from head of department will get a 50% reduction). 
Enrollment limited. 


Contact: William R. Panje, M.D. 
Director, Division of Head and Neck Surgery 
Department of Otolaryngology & Maxillofacial Surgery 
University of lowa 
lowa City, lowa 52242 
Phone: 319-356-2797 or 356-2166 


THE DEPARTMENT OF OTOLARYNGOLOGY 


and 
THE PAGE AND WILLIAM BLACK 
we POST-GRADUATE SCHOOL OF MEDICINE 
of the MOUNT SINAI SCHOOL OF MEDICINE (CUNY) 
Announce a Postgraduate Course 
“CONTROVERSIES IN OTOLARYNGOLOGY 
Under the Direction of 
: FRANK E. LUCENTE, M.D. 
| Mount Sinai School of Medicine Faculty: HUGH F. BILLER, 


| M.D., STANLEY M. BLAUGRUND, M.D., RICHARD J. BONFORTE, M.D., 
| -WILLIAM-LAWSON, M.D., D.D.S., SIMON C. PARISIER, M.D., PETER H. 


RUBIN, M:D., PETER M. SOM, M.D., ALVIN S. TEIRSTEIN, M.D., STUART 
coH YOUNG, M.D. Guest Faculty: RICHARD J. BELLUCCI, M.D., 
CHARLES D; BLUESTONE, M.D., GEORGE A. GATES, M.D., RONALD A. 
HOFFMAN, -M.D., DONALD F.N. HARRISON, M.D., IRA A. POLISAR, M.D., 


ROBERT J: RUBEN, M.D. 

MAY 26, 27, 1981 

Tuesday and Wednesday, 8:30 AM to 5:00 PM 

(2 Sessions) 
This course will focus on areas of controversy in the management of 
“patients with otolaryngologic diseases. Topics to be considered include: 
flexible and rigid. endoscopy, middle ear effusions, complications of 
tonsillectomy and adenoidectomy, midfacial fractures, airway manage- 
: ment, cholesteatoma, epistaxis, maxillo-ethmoid. sinusitis and head and 
neck infections. Format will include lectures, panel discussions, problem 
case presentation and question-and-answer periods: 
FEE: $225 ‘oewong lunch, House: Staff:-$125 including lunch 

This course will be | given at the Mount Sinai Medical Center, New York, 

k 


d William Black Post-Graduate School of | 
| of Medicine, One Gustave L ay Place; 


New York, New York 10029. Tel: (212) 650-6737. 


In conjunction with Seafair—Seattie’s summer festival, 
the University of Washington, Department of Otolaryn- 
gology—Head and Neck Surgery, and the Continuing 
Medical Department offer a symposium entitled 


“GREAT DEBATES 
IN OTOLARYNGOLOGY 1981” 


August 6, 7, 8, 1981 


Guest Faculty: 

Robin Cotton, M.D.; Richard Goode, M.D.; 
Brian McCabe, M.D.; Eugene Myers, M.D.; 
Harold Schuknecht, M.D.; Harvey Tucker, M.D.; 
and Paul Ward, M.D. 


plus Faculty from University of Washington 


Program 
Director: 
Charles W. Cummings, M.D. 
Professor & Chairman, Otolaryngology 
University of Washington School of Medicine 


A panel format will highlight contemporary solutions to 
difficult diagnostic and management problems. 


For further information contact: 
Continuing Medical Education 
ee of Washington 


Seattle, WA 98195 
(206) 543- 1050 











coe Fhe Contem 


@ A Choice of Eight Space Saving Mod- 
els, from the Functional, Seven Drawer 
Cabinet to the Fully Integrated Treatment 
Center 


@ Choice of Stainiess Steel or Formica 
Surface for Lasting Durability 


@ Choice of Corded or Rechargeable 
Instruments 


@ Functional Control Center for Physi- 
cian Convenience 


MAXI Cabinets... 


porary Standar 


@ Three Full-Width Drawers 


@ Disposable Suction Container with 
Automatic Shut-Off (Concealed Inside) 


@ Quiet Running, Heavy Duty Pumps 


@ Positionable Footswitch for Pump 
Control 


@ Pull-Out Writing Shelf 
@ Easy Glide Casters for Convenient 


Mobility 


® 


3365 Tree Court industrial Bivd., St. Louis, MO 63122 (314) 225-3100 






SPA-495A 








he Bior Singer™ Voice 
osthesis is inserted into a 
rgically created tracheo- 
esophageal fistula, to 
_ restore voice to the post 
laryngectomy patient. 
















The Blom-Singer™ Dummy 
Voice Prosthesis prevents 
tracheal soiling and maintains 
fistula patency when used as 

a plug in situations where a 
functioning valved unit is not 
immediately available. It is 
radio-opaque, enabling x-ray, 
confirmation of a proper fit. 


VOICE PROSTHESES AND DUMMY PROSTHESES ARE: 
Easy to clean 
Easy to sterilize —boiling water or steam autoclave 
Completely inert— medical grade silicone 


Packaged individually in a handy see-through, 
pocket sized, plastic case 


Available in seven different lengths 
(stated in cm): 2.2, 2.6, 3.0, 3.3, 3.6, 4.0, and 4.3 


SPECIAL DOUBLE FACED TAPE 
IS AVAILABLE IN 12 x 108 INCH ROLLS 
TO ANCHOR PROSTHESIS TO SKIN 


BIVONA SURGICAL 


oe PAD oo 
“MARKISINGER,MD. 0 0 ; : es TA 7933 New Jersey Ave. 


ianapolis, Indiana Boe ; ; ; ae - Hammond, IN 46323 
o o : ; ; ok ~~ (219) 989-9150: 
= o TELEX 27-6107. 





f Great nose: 
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the longest- 
lasting nasal 
decongestant 


rapid onset of action... 
b.i.d. dosage 
for 24-hour relief 


Afrin delivers up to 24-hour relief of 
nasal/sinus congestion due to colds, 
allergies, and sinusitis; and of 
eustachian tube blockage. Available in 
nasal spray, menthol nasal spray, 

nose drops, and pediatric nose drops. 


Recommend Afrin... 
the longest-lasting 
nasal decongestant 
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DEPARTMENT OF OTOLARYNGOLOGY — 
announces 


= THE JOHN F. DALY VISITING PROFESSOR LECTURE 
by 
M. STUART STRONG M.D. 


Ten Years Experience with the CO, 
Laser in Head and Neck Surgery 


Friday, June 12, 1981 


Contact: 
Dept. of Otolaryngology 
New York University School of Medicine 
550 First Avenue 
New York, N.Y. 10016 





2 CAT. | CREDITS 


. ONE SYSTEM FOR PHYSIOLOGIC DATA 
COLLECTION AND FULL SERVICE 
OFFICE NEEDS 


THE SYSTEM BL101 CAN PERFORM: | 

© Evoked response testing : 
and storage 

e ENG storage and analysis 

© Acoustic reflex storage and analysis 

© Medical accounting 

© Data base management 

© Word processing 


_ COST EFFECTIVE 
UNEQUALED FLEXIBILITY 


—The..BL101 is a multipurpose Z-80 based 
microcomputer. It utilizes the standard S-100 bus, 
64K of memory and dual floppy disc storage of 
_ programs and data. 


Blon ogle Ltd: -specializes in. the custom 
evelopment of biomedical application software 


: and hardware. — 
Plebio. a! itd 


To discuss your 
needs please 
phone or write: 


coo Evanston, iL 60201 
mar 480- 1555 E 


FEE: $50 


The Voice F RN 


320 Park Avenue 
New York, Ney York 10022 
(212) 688-1897 


TENTH SYMPOSIUM: 
CARE OF THE PROFESSIONAL VOICE 


to be held at 
THE JUILLIARD SCHOOL 
Lincoln Center 
New York City 


the week of June 8-12, 1981 
in association with 
Teachers College at Columbia University A : 
New York University Post Graduate Medical School 
Vocal Dynamics Laboratory of Lenox Hill Hospital 


Wilbur James Gould, M.D., Chairman 


For further information, ‘call or. 
write The Voice Foundation 


F r 636 Church Street» Suite 519 : 





OTOLA 


15 Second StSW, TTA MN 55901 


SELF-INSTRUCTIONAL PACKAGES 


-The Academy's Self-Instructional Packages (SIPac) program provides residents and practitioners of otolaryngology with — 
contemporary views of topics of interest in a completely self-contained unit, at a moderate cost. Self-instructional | 

techniques, only recently introduced in continuing medical education, are effectively used. The SIPacs are prepared 
~ by experienced clinicians and teachers in consultation with educational specialists, resulting in a booklet that is neither _ 

too basic nor too detailed and one that effectively bridges the learning gap in a stimulating and interesting manner. 


ORDER FORM 


: Price 
Qty. Each Total 


76178 GLOMUS JUGULARE 
TUMORS—INTERPRETATION OF 
CLINICAL AND LABORATORY 
FINDINGS: SELECTION: OF THERAPY, 
Gershon J. Spector 


76200 INTERPRETATION OF DIAGNOSTIC 
TESTS FOR ACOUSTIC NEUROMA, 
George A. Gates 


76378 DIAGNOSIS AND MANAGEMENT OF 
DEEP NECK INFECTIONS, Daniel D. 
Rabuzzi and Jonas T. Johnson 


. 77100 DIAGNOSIS AND TREATMENT OF 
TURBINATE DYSFUNCTION, Richard L. 
Goode 


77200 SCAR REVISION, Terence M. 
Davidson and Richard C. Webster 


77300 SALIVARY GLAND TUMORS: 
THERAPY BASED ON CLINICAL- 
PATHOLOGIC DIAGNOSIS, Michael E. 
Johns 


Filmstrip for 77300, SALIVARY GLAND 
TUMORS 


77400 TRANSSEPTAL SURGERY OF THE 
SPHENOID SINUS AND SELLA TURCICA, 
Vincent G. Caruso, Howard M. Eisenberg, 
and Robert G. Grossman 


77500 TREATMENT OF THE 
UNCOMPLICATED AURAL 
CHOLESTEATOMA (KERATOMA), J. Gail 
Neely 


77600 THE MANAGEMENT OF EPISTAXIS, 
Stewart R..Road, Steven M. Parnes, 
Eugene N. Myers, and Victor L. Schramm 


77700 DIAGNOSIS AND TREATMENT OF 
CANCER OF THE LARYNX, Gershon J. 
Spector 


77800 CHEMOTHERAPY IN HEAD AND 
NECK ONCOLOGY, Stanley Coulthard 
and James Y. Suen 


FOOD opinan — 78100 VOCAL CORD PARALYSIS: 
DIAGNOSIS AND MANAGEMENT, 
Michael E. Johns and Stewart R. Rood 


10.00 m 78200 THE THYROID NODULE, Hans 
Heeneman, Albert A. Driedger, and 
Michael Troster 


40.00 — 78300 COMPLICATIONS OF SUPPURATIVE 
OTITIS MEDIA, PART | — AURAL 
COMPLICATIONS, }. Gail Neely 


— 78400 ACUTE OTITIS MEDIA, Timothy J. 
Reichert and Gershon J. Spector 


79100 THE PRINCIPLES AND. DYNAMICS OF 


LOCAL SKIN FLAPS, Terence M. Davidson, 
Richard C. Webster, and Bruce R. Gordon 





Price 
Each Total 


79200 FACIAL NERVE INJURY, REPAIR, AND 
REHABILITATION, Michael E. johns and 
Roger L. Crumley 


79300 COMPLICATIONS OF SUPPURATIVE 
OTITIS MEDIA, PART IE — 
INTRACRANIAL COMPLICATIONS, } 
Neely 


___ 79400 CLEFT LIP AND PALATE, David E. 
Schuller and Charles J. Krause 


79500 THE PARAPHARYNGEAL SPACE: 
ANATOMY AND PATHOLOGIC 
CONDITIONS WITH EMPHASIS ON. 
NEUROGENOUS TUMORS, Hans 
Heeneman, Joseph J. Gilbert, and Stewart 
R. Rood ; 


— 80100 ACOUSTICAL ASPECTS OF 
CHRONIC EAR SURGERY, Richard te 
Goode 


_. 80200 MANAGEMENT OF EPIDERMOID ~ 
CANCER OF THE ORAL CAVITY, David E. 
Schuller and Frank Batley ie 


10.00 _____. 80300 BLUNT TRAUMA OF THE TEMPORAL 
BONE, James E. Olson. and Frank Wo 
Shagets 


80400 FRONTAL SINUS AND 
NASOFRONTOETHMOIDAL COMPLEX ` 
FRACTURES, Paul j. Donald 











SUBTOTAL _ 


10% DISCOUNT — 
(Applies only to orders of 20 packages or more) 


Two Category 1 credits. earned if posttests for Self-instructional 
Packages 78400, 79100, 79200, 79300, 79400, 79500, 80100, 80200, 80300, 
and 80400 are returned to the Academy Headquarters Office. 


Payment is to be made at US dollar equivalency at current rate of ex- 
change. Orders paid on foreign banks in US dollars must state “US. 
FUNDS,” or, if in foreign currency, must be at the current US conversion 
rate and include any interbank transfer charges. : 


Remittance Requested with Order. 


Prices subject to change without notice. Minnesota residents add: 4% Sales Tax, 


Name 





Address 








City oe pam 


State Zip Code 





Course Director: Charles l “Krause, N. D. 


The University of Michigan Department of Otorhinolaryngology 
nounces a comprehensive course in head and neck oncology to 
be held April 27-May 1, 1981. Designed to provide the surgeon 
with a systematic approach to the treatment of head and neck 
cancer, a broad range of topics will be covered in didactic 
presentations and cadaver dissection. Included will be: tumor 
immunology and virology, clinical and radiographic diagnostic 
techniques, principles of radiation therapy, dental evaluation and 
prosthetic management, with special emphasis on principles and 
techniques of surgical treatment and immediate reconstruction. 
A’ special feature which is optional will be 3 workshops in 

microvascular anastomosis. 



























Enrollment for this course will be limited. 






The tuition fee will be $500 for physicians in practice and 
$350 for residents, including anatomic dissection material. For 
< those not wishing to perform cadaver dissections, detailed video 
demonstrations of each surgical procedure will be presented. 
Tuition for those not participating in cadaver dissections will be 
$400 for practicing physicians and $250 for residents. 




















-u This course is approved for 42 units of continuing education 
credit through the University of Michigan's Postgraduate Medical 
< Education Division. 











a For further information contact: Charles J. Krause, M.D., 
Professor and Chairman, Department of Otorhinolaryngology, 
University of Michigan Hospitals, Ann Arbor, Michigan 48109. 






COLORADO 
PERMANENTE MEDICAL GROUP, 
P.C. 


IS SEEKING AN OTOLARYNGOL- 
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= Most Widely Prescribed — Antivert is the 
most widely prescribed agent for the management 
of vertigo* associated with diseases affecting 

the vestibular system such as Meniere's disease, 
labyrinthitis, and vestibular neuronitis. 


a Relief of Nausea and Vomiting— Antivert/25 
can relieve the nausea and vomiting often associated 
with vertigo* 

a Dosage for Vertigo*—The usual adult dosage” 
for Antivert/25 is one tablet t.i.d. 


BRIEF SUMMARY OF PRESCRIBING INFORMATION 


INDICATIONS. Based on a review of this drug by the National 
Academy of Sciences-National Research Council and/or other infor- 
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ciated with motion sickness. 
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Usage in Children: Clinical studies establishing safety and effectiveness 
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Rapid relief of otitis externa with an effective combination of 4 medications 
a Hydrocorti provides reduction of inflammation and 
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Neomyia Sulfate results in continuing effica cy. 
© Thonzonium Bromide enhances efficacy by dispersion and pene- 
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Chief Editor, Archives of Otolaryngology, Substation 1, PO Box 
103, Galveston, TX 77550. Phone: (713) 765-9040, Manuscripts are 
received with the understanding that they are not under simulta- 
neous consideration by another publication. Accepted manuscripts 
become the permanent property of the ARCHIVES and may not be 
published elsewhere without permission from the publisher 
(AMA). 

In addition, in view of The Copyright Revision Act of 1976, effective 
Jan 1, 1978, transmittal letters to the editor should contain the 
following language: “In consideration of the American Medical Asso- 
ciation’s taking action in reviewing and editing my submission, the 
author(s) undersigned hereby transfers, assigns, or otherwise conveys 
all copyright ownership to the AMA in the event that such work is 
published by the AMA.” We regret that transmittal letters not 
containing the foregoing language signed by all authors of the 
submission will necessitate delay in review of the manuscript. 

Author Responsibility.—All accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript and 
layout rather than galley or page proofs for approval. The author 
is responsible for all statements in his work, including changes 
made by the copy editor. 

Designate one author as correspondent and provide his address 
and telephone number. He will be notified by mail of the intended 
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time the typescript is returned after editorial processing. Specify 
address to which requests for reprints should be sent. 

Manuscript Preparation.—Submit an original typescript and two 
high quality copies of the entire manuscript, including short 
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announcements, ete. All copy (including references, legends, and 
tables) must be typed double-spaced on 21.6 x 27.9 em (8% x 11- 
in), heavy-duty white bond paper. Ample margins of at least 2.5 
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Titles.—Titles should be short, specific, and clear. They should 
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subtitle is often useful to shorten the main title. Provide a brief 
“running title” on each manuscript page. The title page should 
include the full names and academic affiliations of all authors, the 
address to which requests for reprints should be sent, and, if the 
manuscript was presented at a meeting, the name of the organi- 
zation, place, and date on which it was read. 

Style of Writing.-The style of writing should conform to accept- 
able English usage and syntax. Slang, medical jargon, obscure 
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Informed Consent. Manuscripts reporting the results of experi- 
mental investigations on human subjects must include a state- 
ment to the effect that informed consent was obtained after the 
nature of the procedure(s) had been fully explained. 

Authors whose “first” language is not English should arrange 
for their manuscripts to be written in idiomatic English prior to 
submission. 

Abstract.— Provide an abstract (135-word maximum) of the arti- 
cle. The abstract should include statements of the problem, method 
of study, results, and conclusions. The abstract replaces the 
summary. 

References.—List references in consecutive numerical order (not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
should not be listed as references. References to journal articles 
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viated in Index Medicus), (4) year, (5) volume number, and (6) 
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title of book, (5) city of publication, (6) publisher, and (7) year. 
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Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Metrication.— All measurements must be in metric units. English 
units may also be given parenthetically if the measurements were 
originally done in English units. 
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marked “For Publication.” 
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ment the text. Submit illustrations in duplicate, unmounted and 
untrimmed. Do not send original artwork. Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on a gummed 
label and affixed to the back of each illustration. All lettering must 
be legible after reduction to column size. Artwork submitted for 
publication may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnification and stain used should 
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proportion of 12.7 x 17.3 cm (5 x 7 in). Legends should be typed 
double-spaced beginning on a separate sheet of paper. Length 
should be limited to a maximum of 40 words. 
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artwork with labels is submitted, affix type and leaders to a clear 
acetate overlay registered to the base drawing. Labels and leaders 
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cover the eyes to mask identity. 

All photographs and illustrations documenting any postopera- 
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editors believe that color will add significantly to the published 
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duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES 
contribution, the author’s share is $275 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
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must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All transparencies 
should be carefully packed and sent with the manuscript in a 
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NEW" moved 
formula 


Each Spansule” capsule contains 75 mg. phenylpropanolamine hydrochloride 


and 12 mg. chlorpheniramine maleate. 


0% more decongestant! 


Now 75 mg. phenylpropanolamine HCI 


- 50% more antihistamine! 


Now 12 mg. chlorpheniramine maleate 


.--for the symptomatic cold and allergy relief* 


most physicians want 
CONTAINS NO ANTICHOLINERGIC 


Before prescribing, see complete prescribing information 
in SK&F literature. The following is a brief summary. 


Indications 

For symptomatic relief of nasal congestion, runny 
nose, sneezing, itchy nose or throat, and itchy and 
watery eyes as may occur with the common cold 


or in allergic rhinitis (e.g., hay fever). 
N.B.: A final determination has not been made on the 
effectiveness of this drug combination in accordance 
with efficacy requirements of the 1962 Amendments 
to the Food, Drug and Cosmetic Act 


Contraindications: Hypersensitivity to either ingredient: 
concurrent MAO inhibitor therapy; severe hypertension; 
lower respiratory tract conditions, including asthma; 
coronary artery disease; stenosing peptic ulcer; pyloroduo- 
denal or bladder neck obstruction. Children under 12: 
nursing mothers 


Warnings: Caution patients about activities requiring alert- 
ness (e.g., operating vehicles or machinery). Warn patients 
of possible additive effects with alcohol and other CNS 


depressants 
SK&F 


a SmithKline company 





Usage in Pregnancy: Use in pregnancy and women who 
might bear children only when potential benefits outweigh 
possible hazards 

Precautions: Use cautiously in persons with cardiovascular 
disease, glaucoma, hypertension, prostatic hypertrophy, 
hyperthyroidism, diabetes 

Adverse Reactions: Drowsiness. excessive dryness of 
nose, throat or mouth, nervousness or insomnia. Also, 
nausea, vomiting, epigastric distress, diarrhea, rash 
dizziness, weakness, tightness of chest, angina pain 
abdominal pain, irritability, palpitations, headache, incoor- 
dination, tremor, dysuria, difficulty in urination, thrombo- 
cytopenia, leukopenia, convulsions, hypertension, hypoten- 
sion, anorexia, constipation, visual disturbances 


Supplied: Bottles of 50 capsules; in Single Unit Packages 
of 100 capsules (intended for institutional use only) 


Smith Kline &French Laboratories 
Philadelphia, Pa. 


@©sSmithKline Corporation, 1981 
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Each teaspoonful.(5,ml) contains: 40 mg trimethoprim and ‘200 Wig Sulfamethoxazole 


a consistent performer If. 
treating acute otitis media 
due to susceptible organisms. 


mR Burroughs Wellcome Co. 
Research Triangle Park 


Wellcome} North Carolina 27709 





* 
“NEPTRA SUSPENSION 
EACH TEASPOONFUL (5 ML) CONTAINS: 40 MG 
TRIMETHOPRIM AND 200 MG SULFAMETHOXAZOLE 
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The original pleasant tasting, cherry-flavored . 
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Septra’Suspension b.i.d. 
Each teaspoonful (5 ml) contains: 40 mg trimethoprim 
and 200 mg sulfamethoxazole 


A consistent performer in treating acute otitis 
media due to susceptible organisms. 


Septra DS bid. 


Each tablet contains: 160 mg trimethoprim and 800 mg 
sulfamethoxazole 


Septra® DS Tablets Double Strength 
Septra® Tablets 
Septra® Suspension 


INDICATIONS AND USAGE: 

URINARY TRACT INFECTIONS: For the treatment of urinary tract 
infections due to susceptible strains of the following organisms: Es- 
cherichia coli, Klebsiella-Enterobacter, Proteus mirabilis, Proteus 
vulgaris, Proteus morganii. It is recommended that initial episodes 
of uncomplicated urinary tract infections be treated with a single effec- 
tive antibacterial agent rather than the combination. 


NOTE: Currently, the increasing frequency of resistant organisms is a 
limitation of the usefulness of all antibacterial agents, especially in the 
treatment of these urinary tract infections. 


ACUTE OTITIS MEDIA: For the treatment of acute otitis media in 
children due to susceptible strains of Haemophilus influenzae or 
Streptococcus pneumoniae when in the judgment of the physician 
Septra offers some advantage over the use of other antimicrobial 
agents. Limited clinical information is presently available on the effec- 
tiveness of treatment of otitis media with Septra when the infection is 
due to Haemophilus influenzae resistant to ampicillin. To date, there 
are limited data on the safety of repeated use of Septra in children 
under two years of age. Septra is not indicated for prophylactic or 
prolonged administration in otitis media at any age. 


SHIGELLOSIS: For the treatment of enteritis caused by susceptible 
strains of Shigella flexneri and Shigella sonnei when antibacterial 
therapy is indicated. 


PNEUMOCYSTIS CARINII! PNEUMONITIS: For the treatment of 
documented Pneumocystis carinii pneumonitis. To date, this drug 
has been tested only in patients 9 months to 16 years of age who were 
immunosuppressed by cancer therapy. 


CONTRAINDICATIONS: Hypersensitivity to trimethoprim or sul- 
fonamides. Pregnancy and during the nursing period. Infants less than 
two months of age. 


WARNINGS: SEPTRA SHOULD NOT BE USED IN THE TREAT- 
MENT OF STREPTOCOCCAL PHARYNGITIS. 


Clinical studies have documented that patients with Group A 
B-hemolytic streptococcal tonsillopharyngitis have a greater incidence 
of bacteriologic failure when treated with Septra than do those patients 
treated with penicillin as evidenced by failure to eradicate this organism 
from the tonsillopharyngeal area. 


Deaths associated with administration of sulfonamides have been re- 
ported from hypersensitivity reactions, agranulocytosis, aplastic anemia 
and other blood dyscrasias. Experience with trimethoprim alone is 
much more limited, but occasional interference with hematopoiesis has 
been reported as well as an increased incidence of thrombopenia with 
purpura in elderly patients on certain diuretics, primarily thiazides. 


Sore throat, fever, pallor, purpura or jaundice may be early signs of 
serious blood disorders. Frequent CBCs are recommended; therapy 
should be discontinued if a significant reduction in the count of any 
formed blood element is noted. 


PRECAUTIONS: Use with caution in patients with impaired renal or 
hepatic function, possible folate deficiency, severe allergy or bronchial 
asthma. In glucose-6-phosphate dehydrogenase-deficient individuals, 
hemolysis may occur (frequently dose-related). During therapy, main- 
tain adequate fluid intake and perform frequent urinalyses with careful 
microscopic examination and renal function tests, particularly where 
there is impaired renal function. 


Since Septra may prolong prothrombin time in patients on warfarin, 
coagulation time should be reassessed when Septra is given. 


ADVERSE REACTIONS: All major reactions to sulfonamides and 
trimethoprim are included, even if not reported with Septra. Blood 
Dyscrasias: Agranulocytosis, aplastic anemia, megaloblastic anemia, 
thrombopenia, leukopenia, hemolytic anemia, purpura, hypopro- 
thrombinemia_ and methemoglobinemia. Allergic Reactions: 
Erythema multiforme, Stevens-Johnson syndrome, generalized skin 
eruptions, epidermal necrolysis, urticaria, serum sickness, pruritus, ex- 
foliative dermatitis, anaphylactoid reactions. periorbital edema, con- 
junctival and scleral injection, photosensitization, arthralgia and allergic 









“myocarditis. Gastrointestinal Reactions: Glossitis, stomatitis, nausea, 


emesis, abdominal pains, hepatitis, diarrhea and pancreatitis. C.N.S. 
Reactions: Headache, peripheral neuritis, mental depression, convul- 
sions, ataxia, hallucinations, tinnitus, vertigo, insomnia, apathy, fatigue, 
muscle weakness and nervousness. Miscellaneous Reactions: Drug 
fever, chills and toxic nephrosis with oliguria and anuria. Periarteritis 
nodosa and L.E. phenomenon have occurred, 

Due to certain chemical similarities to some goitrogens, diuretics 
(acetazolamide and the thiazides) and oral hypoglycemic agents, sul- 
fonamides have caused rare instances of goiter production, diuresis 
and hypoglycemia; cross-sensitivity may exist with these agents. In rats, 
long-term administration of sulfonamides has produced thyroid malig- 
nancies. ` 
DOSAGE AND ADMINISTRATION: Not recommended for use in 
infants less than two months of age. 

URINARY TRACT INFECTIONS AND SHIGELLOSIS IN ADULTS 
AND CHILDREN AND ACUTE OTITIS MEDIA IN CHILDREN: 


Adults: The usual adult dosage for the treatment of urinary tract infec- 
tions is two tablets or four teaspoonfuls (20 ml) every 12 hours for 10 to 
14 days. An identical daily dosage is used for 5 days in the treatment of 
shigellosis. 

Children: The recommended dose for children with urinary tract infec- 
tions or acute otitis media is 8 mg/kg trimethoprim and 40 mg/kg 
sulfamethoxazole per 24 hours, given in two divided doses every 12 
hours for 10 days. An identical daily dosage is used for 5 days in the 
treatment of shigellosis. The following table is a quideline for the at- 
tainment of this dosage using Septra Tablets or Suspension. 


Children: Two months of age or older: 





Weight A2. 

f 
ib kg Teaspoontuls Tablets | 
22 10 t( 5m Va 
44 20 2 (10 ml) 1 
66 30 3 (15 ml) 1v% 


4 (20 mi) 2 (or | DS tablet) 


For patients with renal impairment: 
E Recommended 
Dosage Regimen 


Creatinine Clearance 
{mi/min) 






Usual Sta! 








ES BENE E ot, 
Half of the usual 
dosage regimen 





saad anata caesar 





Below 15 Use Not Recommended | 


PNEUMOCYSTIS CARINII PNEUMONITIS: 

The recommended dosage for patients with documented 
Pneumocystis carinii pneumonitis is 20 mg/kg trimethoprim and 
100 mg/kg sulfamethoxazole per 24 hours given in equally divided 
doses every 6 hours for 14 days. The following table is a guideline for 
the attainment of this dosage in children. 


Weight Dose — every 6 hours | 
Ib kg Teaspoontuls Tablets 
18 8 1{ 5m) Va 
35 16 2 (10 ml) f 
| 53 24 3 15 mi) 1% 
70 32 4 {20 mi) 24or | DS tablet) 


HOW SUPPLIED: TABLETS, containing 80 mg trimethoprim and 400 
mg sulfamethoxazole — bottles of 40, 100, 500 and 1000 tablets; unit 
dose pack of 100. 


ORAL SUSPENSION, containing the equivalent of 40 mg trimethoprim 
and 200 mg sulfamethoxazole in each teaspoonful (5 ml), cherry fla- 
vored — bottle of 473 mi. Also available in double strength, oval- 
shaped, pink, scored tablets containing 160 mg trimethoprim and 800 
mg sulfamethoxazole — Compliance™ Pak of 20, bottle of 60 and unit 
dose pack of 100. . 


References: 

1. Data on file, Burroughs Wellcome Co. 

2. Schwartz R, Rodriguez W, Ross S, et al: TMP-SMX in the treatment of 
otitis media secondary to ampicillin-resistant strains of H influen- 
zae. Second International Symposium on Recent Advances in Otitis 
Media with Effusion, Colurnbus, Ohio, 1979. 

3. Kucers A, Bennett N Mck: The Use of Antibiotics: A Comprehen- 
sive Review with Clinical Emphasis, ed 3. Philadelphia, Lippin- 
cott, 1978, p 700. 


AR Burroughs Wellcome Co. 
Research Triangle Park 
Wellcome! North Carolina 27709 








storz — OLYMPUS’ 


Names you can depend on for quality 
offer you a total surgical microscope system 
combining optical integrity and human engineering. 


For detailed information, contact your STORZ representative or write STORZ, Department D. 


“Consistent Craftsmanship Since 1893” 


— 


INSTRUMENT COMPANY 








to health care professionals apres 
proper patiënt use. 


A powerful addition to the 
Chlor-Trimeton family of allergy 
control products that you can 
recommend with confidence 


„Artist's rendering, of. mucosa l Copyright ©1981, Schering Corporation Ali Rights Reserved. 
from maxillary sinus CHL OR-TRIMETON and REPETABS are registered trademarks of Schering 








ISOCLOR. 


ISOCLOR* TIMESULE** CAPSULES. TABLETS, LIQUID 


DESCRIPTION: Each Timesule Capsule contains 8 mg chlorpheniramine maleate 
and 120 mg pseudoephedrine HCI in a special form providing a prelonged 
therapeutic effect. Each tablet contains 4 mg chlorpheniramine maleate and 60 mg 
pseudoephedrine HCI. Each 5 ml (teaspoonful) liquid contains 2 mg chlorphenira- 
mine maleate and 30 mg pseudoephedrine HCL 

INDICATIONS: For temporary relief of upper respiratory and nasal congestion 
associated with the common cold, hay fever and allergies, sinusitis, vasomotor and 
allergic rhinitis. 

GONTRAINDICATIONS: Severe hypertension or severe cardiac disease. Sensi- 
tivity to antihistamines or sympathomimetic agents. 

PRECAUTIONS: Use with caution in patients with hyperthyroidism. Patients sus- 
ceptible to the soporific effects of chlorpheniramine should be warned against 
driving a motor vehicle or operating machinery which requires complete mental 
alertness. 

DOSAGE: Timesule Capsules—~Adults: 1 Timesule Capsule orally every 12 hours. 
Tablets—Adults: 1 tablet orally every 4 hours. Liquid—Adults: 2 teaspoonfuls every 
4 hours. Children: 6-12 vears—] teaspoonful every 4 hours. Younger children, 
based on body weight: 46-50 Ibs—4i to 1 teaspoonful; 30-40 Ibs—!s to ¥ teaspoonful: 
20-30 Ibs— to 1 teaspoonful; 15-20 Ibs—'s to 4 teaspoonful every 4 hours. 
SUPPLIED: Timesule Capsules—Bottles of 100 and 500. Tablets—Bottles of 100. 
Liquid—Pints and gallons. 

“Brand of sustained release capsule. 


Ask your American Critical Care representative for complete 
details on Isoclor or contact Medical Services Department of 
American Critical Care, Division of American Hospital Supply 
Corporation, 1600 Waukegan Road, McGaw Park, Illinois 60085, 
Phone 312-473-3000. 


Printed in U.S.A. 





BUSINESS REPLY MAIL 


First Class Permit No. 10 





Postage will be paid by addressee 


American Critical Care 
1600 Waukegan Road 
McGaw Park, Illinois 60085 





Waukegan, IL 


ISOCLOR* EXPECTORANT © 


DESCRIPTION: Each 5 ml (teaspoonful) contains 10 mg codeine phosphate 
(Warning: May be habit-forming): 30 mg pseudoephedrine HCI and 100 mg guai 
esin. Alcohol content: 5%. 

INDICATIONS: For temporary relief of troublesome, unproductive coughing a 
ciated with runny nose, nasal and sinus congestion. 
CONTRAINDICATIONS: Severe hypertension or severe cardiac disease. Hyp 
sensitivity to any of the components. Do not use in children under one year of a 
PRECAUTIONS: Use with caution in patients with hyperthyroidism. Patients 
ceptible to the soporific effects of codeine should be warned against driving a m 
vehicle or operating machinery which E complete mental alertness, 
DOSAGE: Adults: 2 teaspoonfuls every 4 hours. Children: 6-12 years—!ż to 1 
teaspoonful every 4 hours; 2-6 years— 4 to 6 teaspoonful every 4 hours; 1-2 yea 
t} teaspoonful every 4 hours. 

SUPPLIED: Pints and gallons. 

DEA Registration Number required. 





Distributed by 


American Critical Care 


Division of 
American Hospital aul Corporation 
McGaw Park | 


ACC-8-81-1466 


No postage 
necessary 
if mailed 

in the 
United States 











ISOCLOR 


(chlorpheniramine maleate, 8 mg; 
pseudoephedrine HCI, 120 mg) 


The drug for all seasons 


MAXILLOFACIAL SURGERY COURSE 
San Francisco 
June 13-16, 1981 


The 19th annual course will be given in San Francisco 
in an expanded format to include such additional 
subjects as orthognathic surgery, maxillary and man- 
dibular osteotomies, facial reconstruction and surgery 
of the temporomandibular joint. 


The distinguished faculty includes: 


Norman Rowe, M.D., D.D.S., England 

Richard L. Anderson, M.D., lowa City, IA 

Roger Crumley, M.D., San Francisco, CA 

Paul J. Donald, M.D., Davis, CA 

John N. Kent, D.D.S., New Orleans, LA 

David J. Kiener, M.D., Davis, CA 

Paul A. Levine, M.D., Stanford, CA 

Ronald S. Matsunaga, M.D., D.D.S., Los Angeles, CA 
and others 


Contact: Leslie Bernstein, M.D., D.D.S., 
4301 X St., 
Sacramento, CA. 
Telephone: (916) 453-2801. 








Crib:O-Gram” 


NEONATAL SCREENING AUDIOMETER 


Accurate, Low Cost 
Testing for Early 
Detection of Hearing 
Capability 


The Crib-O-Gram system 
is avalid screening method 
Extensive field testing of 
over 15,000 babies has proven 





JOINT CENTER FOR OTOLARYNGOLOGY 


Beth Israel Hospital—Brigham and Women’s Hospital 
Harvard Medical School 


The Crib-O-Gram system 


can detect hearing loss in new- 


borns who will not develop 


the Crib-O-Gram system 


capable of detecting newborns =. 


with moderately severe to 


normal speech withouthearing Profound hearing loss. 
aids and/or special education. 

Now, a hearing problem 
can be identified early, while 
the child is still in the hospital 
nursery. 


announces 


THE LARYNX—A SYMPOSIUM 
June 1-3, 1981 
Hyatt Regency, Cambridge, MA 
Course Director: Marvin P. Fried, M.D. 


This course is designed to update concepts and management in the 
broad range of laryngeal disorders from the most recent in basic 
physiology to the latest in treatment. Instruction will be via formal 


Hearing scoring is low cost 
Over a five-year period, 
the average cost per baby in a 
typical ICU Nursery is less 

than $5.00 in the United 
States. 








Crib-O-Gram system 


presentation, open question forums and detailed case analysis. 


Bernard Berman 
Hugh Biller 
Beverly Blazer 
Gilbert Brodsky 


FACULTY 


Trevor McGill 
Samuel Meller 
Daniel Miller 
Eugene Myers 









screening does not 
disrupt nursery routine 
Because of simple calibra- 
tion and set-up procedures, 
a minimal three minutes of 


Blake Cady William Montgomery 
Thomas Ervin Ben Pilch 
Richard Fabian Kenneth Rothman 
Peter Feudo Harold Schuknecht 
Marvin Fried Marshall Strome 
Max Goodman Harvey Tucker 
Gerald Healy H. Richard Tyler 
iames Kelly CC Wang 
Frederick Mandeli Alfred Weber 

Louis Weinstein 


Fee: $270: Residents, $150 
For more information, contact: 
Harvard Medica! School, Dept, Continuing Education, 
Boston, MA 02115 (617)732-1525 








personnel time is required. 
And, because the unit is 
lightweight and portable, 

it can be easily moved from 
one crib to another. 


For more information about the Crib-O-Gram, 
call for the name of your local TSI representative. 
TELESENSORY SYSTEMS, INC. 


3408 Hillview Avenue, P.O. Box 10099 
Palo Alto, CA. 94304 (415)493-2626 











The Voice Foundation 


320 Park Avenue 
New York, New York 10022 
(212) 688-1897 


TENTH SYMPOSIUM: 
CARE OF THE PROFESSIONAL VOICE 


to be held at 
THE JUILLIARD SCHCOL 
Lincoln Center 
New York City 


the week of June 8-12, 1981 


A in association with 

Teachers College at Columbia University 
New York University Post Graduate Medical School 
Vocal Dynamics Laboratory of Lenox Hill Hospital 


Wilbur James Gould, M.D., Chairman 


For further information, call or 
write The Voice Foundation 


aa 








9TH COURSE IN 
CLINICAL NEUROTOLOGY 
November 9-12, 1981 


lilinois Eye and Ear Infirmary 
` University of Illinois 
at the Medical Center, Chicago 


This four day course of comprehensive study is for the otolaryngologist 
and neurologist who seek improved competence in the diagnosis and 
management of patients with any form of dizziness or disequilibrium. it 
offers an opportunity for developing an understanding of neurotological 
test procedures which are of proven value in the diagnosis of vestibular 
disorders and reliable in establishing the site of lesion. The course, 
limited to a small group of participants, provides instruction in 
pathophysiology of the vestibular system with its central connections; 
diagnostic test methods; interpretation of neurotologic findings and 
correlation with audiologic and radiologic findings, including CT dynamic 
flow studies; medical and surgical management of conditions affecting 
the vestibular system and principles and use of diagnostic equipment. 
Time will be devoted to in depth discussion of Meniere’s disease, 
etiology and differentiation of posture related dizziness, and to 
vestibular decruitment as a sign of central pathology. 

Course directors are Nicholas Torok, M.D. and Arvind Kumar, M.D. 
Course faculty include Lee R. Hamilton, M.P.H.; David Harris, Ph.D.; 
Cecil W. Hart, M.D.; Richard Marcus, M.D.; Brian McCabe, M.D.; Jack 
Pulec, M.D.; Oscar Sugar, M.D.; and Galdino Valvassori, M.D. The 
registration fee is $450.00 ($250.00 for residents with letter from 
program director). 


CATEGORY 1 CREDIT: 28 HOURS 
For program brochure and registration details, contact: 
University of Illinois at the Medical Center 
@ Office of Continuing Education Services 
1853 West Polk Street @ Room 144 
Chicago, Illinois 60612 @ Telephone: (312)996-8025 











TAVIST® (clemastine fumarate} Tablets 2.68 mg 
TAVIST-1" (clemastine fumarate) Tablets 1.34 mg 


Brief summary of prescribing information. 
INDICATIONS: TAVIST-1 Tablets 1.34 mg are indicated 
for the relief of symptoms associated with allergic 
rhinitis such as sneezing. rhinorrhea, pruritus, and 
lacrimation 

TAVIST Tablets 2.68 mg are indicated for the reliet of 
symptoms associated with allergic rhinitis such as 
sneezing, rhinorrhea, pruritus, and lacrimation. TAVIST 
Tablets 2.68 mg are also indicated for the relief of mild, 
uncomplicated allergic skin manifestations of urticaria 
and angioedema. 

R should be noted that TAVIST (clemastine fumarate) 
is indicated for the dermatologic indications at the 2.68 
mg dosage level only 

CONTRAINDICATIONS: Nursing mothers: lower res- 
piratory tract symptoms including asthma: hyper- 
sensitivity to clemastine fumarate or other antihista- 
mines of similar chemical structure: monamine oxidase 
inhibitor therapy (prolonged and intensified anti- 
cholinergic effect of the antihistamine may result), 
WARNINGS: Antihistamines should be used with 
considerable caution in patients with: narrow angle 
glaucoma, stenosing peptic ulcer, pyloroduodena!l 
obstruction, symptomatic prostatic hypertrophy, and 
bladder neck obstruction. 

Use in Children: Not recommended for children under 
the age of 12 

Use in Pregnancy: Experience with this drug in preg- 
nant women is inadequate to determine whether there 
exists a potential for harm to the developing fetus. 
Use with CNS Depressants: Clemastine fumarate has 
additive effects with alcohol and other CNS depressants 
(hypnotics, sedatives, tranquilizers, etc.) 

Use in Activities Requiring Mental Alertness: Patients 
should be warned about engaging in activities requiring 
mental alertness such as driving a car or operating 
appliances, machinery, etc 

Use in the Elderly (approximately 60 years or older): 
Antihistamines are more likely to cause dizziness, 
sedation, and hypotension in elderly patients 
PRECAUTIONS: Use with caution in patients with: 
history of bronchial asthma, increased intraocular 
pressure, hyperthyroidism, cardiovascular disease, 
and hypertension 

ADVERSE REACTIONS: Transient drowsiness occurs 
relatively frequently and may require discontinuation 
of therapy in some instances. 

Antibistaminic Compounds: The following reactions 
have occurred with one or more antihistamines and 
should be kept in mind when prescribing drugs be- 
longing to this class. The most frequent adverse 
reactions are underlined. General: Urticaria, drug 
rash, anaphylactic shock, photosensitivity, excessive 
perspiration, chills, dryness of mouth, nose, and throat. 
Cardiovascular System: Hypotension, headache, pal- 
pitations, tachycardia, extrasystoles. Hematologic 
System: Hemolytic anemia, thrombocytopenia, agran- 
ulocytosis, Nervous System: Sedation, sleepiness, 
dizziness, disturbed coordination. fatigue, confusion, 


restlessness, excitation, nervousness, tremor, irrita- 
bility, insomnia, euphoria, paresthesias, blurred vision, 
diplopia, vertigo, tinnitus, acute labyrinthitis, hysteria, 
neuritis, convulsions. Gi System: Epigastric distress, 
anorexia, nausea, vomiting, diarrhea, constipation. 
GU System: Urinary frequency, difficult urination, 
urinary retention, early menses. Respiratory System: 
Thickening of bronchial secretions, tightness of chest 
and wheezing, nasal stuffiness. 

OVERDOSAGE: Reactions may vary from central 
nervous system depression to stimulation. Stimulation 
is particularly likely in children, Atropine-like signs 
and symptoms: cry mouth; fixed dilated pupils: flushing; 
and gastrointestinal symptoms may also occur. It 
vomiting has not occurred spontaneously the con- 
scious patient should be induced to vomit by having 
him drink a glass of water or milk after which he should 
be made to gag. Precautions against aspiration must 
be taken, especially in infants and children. H vomiting 
is unsuccessful gastric lavage is indicated within 3 
hours after ingestion and even tater if large amounts 
of milk or cream were given beforehand. isotonic and 
V2 isotonic saline is the lavage solution of choice. 
Saline cathartics, such as milk of magnesia, by osmosis 
draw water into the bowel and therefore, are valuabie 
for their action in rapid dilution of bowel content. 
Stimulants should not be used. Vasopressors may be 
used to treat hypotension. 

DOSAGE AND ADMINISTRATION: DOSAGE SHOULD 
BE INDIVIDUALIZED ACCORDING TO THE NEEDS 
AND RESPONSE OF THE PATIENT. 

TAVIST-1 Tablets 1.34 mg: The recommended starting 
dose is one tablet twice daily. Dosage may be in- 
creased as required, but not to exceed six tablets daily. 
TAVIST Tablets 2.68 mg: The maximum recommended 
dosage is one tablet three times daily. Many patients 
respond favorably to a single dose which may be re- 
peated as required, but not to exceed three tablets 
daily. 

HOW SUPPLIED: TAVIST-1 Tablets: 1.34 mg clemas- 
tine fumarate. White, oval, compressed tablet, em- 
bossed “43” over “80” on one side, “TAVIST” on the 
other. Packages of 100. 

TAVIST Tablets: 2.68 mg clemastine fumarate. White, 
round compressed tablet. embossed “43” over "70" 
and scored on one side, “TAVIST” on the other. 
Packages of 100. 

{For complete details, please consult full prescribing 
information 


Dorsey 
LABORATORIES 


Division of Sandoz, Inc. 
LINCOLN, NEBRASKA 68501 


orsey Laboratories Divsion of E ; i pe m mop IDOIA 





OPPORTUNITIES IN THE PACIFIC NORTHWEST 


Rapid growth in the Portland metropolitan area has created an immediate opening 
with Northwest Permanente, P.C., in the Department of Otolaryngology. 


Northwest Permanente, P.C., is a physician corporation which provides health care 
services to the 240,000 members of the Kaiser Foundation Health Plan of Oregon. 
Through its association with the Kaiser Foundation Health Plan, a federally qualified 
HMO, Northwest Permanente, P.C., operates nine outpatient clinics and two full service 
hospitals. 


The medical practice is varied and professionally stimulating, offering the physician a 
pure practice free of business and administrative concerns. A competitive salary and 
comprehensive benefits package is offered, including malpractice, disability, health, 
dental and life. insurance; two retirement plans; and liberal vacation and educational 
leave. The physician is eligible to become a Shareholder of the Corporation after two 
years of service. 


Portland, Oregon, with a metropolitan population of one million, has a moderate 
climate and is located in a stable economic region of the beautiful Northwest. 
Recreational facilities for skiing, backpacking, fishing and water sports are excellent as 
are the cultural and educational opportunities within the area. 


Please send two (2) copies of a recent curriculum vitae with your initial response to 
Marvin M. Goldberg, M.D., Regional Medical Director, Northwest Permanente, P.C., 1500 
S. W. First Avenue, 11th Floor, Portland, Oregon 97201. 


AN EQUAL OPPORTUNITY EMPLOYER 


INDIANAPOLIS 


A multi-specialty group of 22 
physicians seeks an Otolaryngol- 
ogist. A referral-only practice free 
of business and administrative 
concerns due to prepaid plan. 
Excellent hospitals and office 
facilities. Adequate on-call cover- 
age and backup. Audiology well 
covered. Sophisticated medical 
community with plenty of educa- 
tional opportunities. Competitive 
salary and fringe benefits. Ample 
vacation, educational leave, a sab- 
batical program. 

Send curriculum vitae to Malı- 
rice Kaufman, M.D., Medical 
Director, Metro-Health Plan, 931 
E. 86th Street, Suite 200, Indi- 
anapolis, IN 46240. 





ANNOUNCEMENT AND CALL FOR PAPERS 
INTERNATIONAL SYMPOSIUM ON MAXILLOFACIAL TRAUMA 


November 13 — 15, 1981 
The Plaza Hotel — Detroit, Michigan 


An International Interdisciplinary Symposium of Lectures, Workshops, Free Papers and Panel Discussions 


GUEST FACULTY 


Leslie Bernstein, M.D., D.D.S. Reed Dingman, D.D.S., M.D. 
Norman Rowe, FRCS, FDSRCS Bernhard Spiessl, M.D. 
FACULTY Harry Maisel, Ch.B. PLANNING COMMITTEE 
Arthur Manoli, M.D. 
Byron Bailey, M.D. Frank Nesi, M.D. CHAIRMAN — Robert Mathog, M.D. 
Howard Binns, M.D. Haskell Newman, M.D. Gail Bank, Ph.D. 
Thomas Christiansen, M.D. Richard Nichols, M.D. Charles Gross, M.D. 
Arnold Cohn, M.D. Sean Peppard, M.D. Albert Hohmann, M.D. 
Brian Conroy Eugene Rontal, M.D. Robert Macintosh, D.D.S. 
Richard Farrior, M.D. Byron Smith, M.D. Donald Shumrick, M.D. 
John Helfrick, D.D.S. L. Murray Thomas, M.D. dames Toomey M.D.. D.M.D. 
John Jacobs, M.D. Robert Walker, D.D.S. Richard Webster, M.D. 
Marc Karlan, M.D. Alexander Walt, M.D. Kent Wilson, M.D. 
Charles Krause, M.D. Gary Wolford, D.D.S. 


Individuals wishing to submit papers to the symposium should send a 125 word abstract to the Chairman by July 1, 1981. 


Address Inquiries To: Robert H. Mathog, M.D. 
Department of Otolaryngology - ISMT 
WAYNE STATE UNIVERSITY 
540 East Canfield Avenue 
Detroit, Michigan 48201 » (313) 577-0804 


Exhibitors Welcome 


CO-SPONSORS: American Academy of Facial Plastic and Reconstructive Surgery and Wayne State University 





At last-- practical help for informed 
consent with your pre-op patients 


THE VIDEO PATIENT COUNSELING SYSTEM 


Whether you do general or specialized surgery or both, Milner- 
Fenwick Patient-Ed Programs provide a valuable assist in 
avoiding misunderstanding. Programs discuss the need for 
each operation. the surgical procedures involved, risks and 
complications and the post-op recovery period. And they doit in 
easy to understand language with a combination of full 
animation and live action. Viewings communicate so well. over 
half of our doctors regard them as a measure of informed 
consent. Over 60%* consistently document viewings on patient 
records. Best of all, 50% report* savings of 15-25 hours worth of 
explanations monthly. Surgical Programs are available in 
Super 8mm, 16mm plus all video formats. Send for our latest 
catalog with complete list of titles. 


* Based on Sept. 1980 survey of 2.000 physicians from Milner-Fenwick customer list 
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MILNER-FENWICK, INC., 2125 Greenspring Drive, 
5/81 Dept. 24, Timonium, Maryland 21093 








Send coupon today 
or CALL TOLL FREE Name 
1-800-638-8652 Address 
‘In Maryland, call collect (301) 252-1700 City/State/Zip . 
Specialty __ 
Phone 
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O Please send me your new 1981 catalog. 











THE UF ICE ovur 
CONSIDER TO BE 


Now you can have direct visualization of the larynx and nasopharynx -easily and 
without patient discomfort. The Machida ENT-25II Nasopharyngolaryngoscope 
is so effective, you'll wonder how you ever got along without it. 


Optical Superiority 

The remarkable clarity and resolution of Machida’s unique fiberoptic image 
bundle and lens system assures reliable diagnoses and excellent endoscopic 
photography. A 70° field of vision provides distortion-free viewing over a wide 
area, providing images clinically equivalent to those of rigid optical systems. 


Advantages for your Patient 

The small caliber insertion tube facilitates passage through the nasal 
chambers of newborn or adult to provide a complete examination in your office 
or at the patient’s bedside. Machida has increased the tip deflection range 

to 220° This means you can deflect the tip 130° up to 90° down within a very 
small bending radius. This enhances your ability to explore areas 

where no previous instrument could work? 


Proven Performance of Machida 

Fewer than 10% of all Machida ENT scopes sold in the last five years have ever 
been back for a repair, or even a minor adjustment. That is because every 
aspect of the instrument is designed to last-from the insulated fiber bundles, to 
the kink-resisting strain relief, to the responsive deflection mechanism. That's 
why more Otolaryngologists use Machida than all other flexible scopes combined. 


Simplified Photographic Recording of Therapeutic Response 

A good photographic record of important cases is a valuable adjunct to flexible 

endoscopy. By simple coupling to your 35 mm camera, serial photographic’ 
follow-up can become a routine part of your patient’s file. 


Arrange a Demonstration Soon 

There is no substitute for trial by use. We would like you to try the Machida 
flexible ENT scope in your office...soon...with no charge or obligation. To acquire 
a demonstration instrument, call 201-767-7350, or return the coupon on the next 
page. We think you'll agree that the ENT-25I] is truly “indispensable”. 





MACHIDA AMERICA, INC. 
65 OAK STREET * NORWOOD, N.J. 07648 © 201-767-7350 


Copyright 1984, Machida America inc. 


E.N.T. SPECIALISTS 
“INDISPENSABLE” 
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YES. I'd like to learn more about 
the Machida ENT-25II. 


Q Please send literature and current papers. 
Please call to arrange a demonstration. 
Name 


Address 











Hospital 





Speciality 2 





Telephone 








CLIP AND RETURN TODAY > 
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Unsurpassed 












Fast pain control 
plus suppression of 
the gag reflex 


FAST ACTING: Anesthesia to save time and reduce 
patient anxiety. 


LONG LASTING: Assures greater patient comfort. 


*SAFETY: Laboratory reports indicating low toxicity 
available on request. 


PATIENT ACCEPTANCE: Pleasant taste without after 
taste. 


‘Medical Kit “E” 

















JETCO CANNULAS 


MEDICAL 
KIT “E” 


DEEP ANESTHESIA 


CONTROLS PAIN 


SUPPRESSES 
GAG REFLEX 






TESNO 
Na omo 











3 Sayi is activated by finger pressure on exclusive Jetco 
- cannulas. Cannulas are made in various lengths and shapes 
o afford maximum accessibility. Available separately or in 





: CONTRAINDICATIONS 
08: ise in the eyes. Cetacaine 


Cetacaine have not been 
reactions to benzoate 
hetics may be associated 





IMPROVED FLAVOR 


EFFECTIVE ONLY ON 


for over 20 years 


“Instantaneous Topical Anes- 
thesia”, Oppenheimer, Kaplan, 
Gandhi, Peariman-Cook County 
Hospitai—Eye, Ear, Nose & Throat 
Monthly—Nov. 1960. 


“Local Anesthesia for Peroral 
Endoscopy”, Gaskill and Gillies, 
Archives of Otolaryngology. Dec. 
1966 


“Awake Intubation—Indications 
and Techniques", Bailenson. 
Turbin, Berman, Anesthesia 
Progress, Dec., 1967 


“Anesthesia in Otolaryngology 
and Ophthaimology”, John C. 
Snow, M.D. Charles T. Thomas, 
Copyright 1972. 


“The Efficacy and Safety of 
Combinations of Local 
Anesthetics”, Devyani Menta, 
M.D.—John Adriani, M.D 
American Society of Anesthesi- 
ologists—Annual Meeting— 
October, 1977. 


* Bibliography and laboratory 
reports on request 


Control Pain 
Control Gagging 


DEPARTMENT OF OTOLARYNGOLOGY 


COLUMBIA UNIVERSITY COLLEGE OF PHYSICIANS & SURGEONS 
AND THE FOUNDATION OF THANATOLOGY 


PRESENT 


“A MULTIDISCIPLINARY SYMPOSIUM— 
REHABILITATION OF THE HEAD AND NECK CANCER PATIENT” 


May 26th and May 27th, 1981 


Maxwell Abramson, M.D. 
Columbia University 

College of Physicians & Surgeons 
New York, New York 


Daniet C. Baker, M.D. 
New York University 
New York, Hew York 


Hugh F. Biller, M.D. 
Mt. Sinai School of Medicine 
New York, New York 


Andrew Blitzer, D.D.S., M.D. 
Coumbia University 

College of Physicians & Surgeons 
New York, New York 

Stanley Blaugrund, M.D. 

Leanx Hill Hospital 
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John.J. Conley, M.D. 

Columbia University 

College of Physicians & Surgeons 
New York, New York 

Heimuth Goeptert, M.D. 

M. D. Anderson Hospital 
Houston, Texas 

Jerome Goldstein, M.D. 


PARTICIPANTS 


Anthony F. Jahn, M.D. 
Columbia University 
College of Physicians & Surgeons 
New York, New York 
Arnold Komisar, M.D., D.D.S. 
Alibert Einstein College of Medicine 
Bronx, New York 
Thomas Krizek, M:D. 
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College of Physicians & Surgeons 
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The Department of Otolaryngology 
at The University of Texas Health 
Science Center at Dallas, South- 
western Medical School is seeking 
Board Certified Otolaryngologists 
with interest in Pediatric, Facial 
Plastic and Head and Neck Sur- 
gery. Positions are available at 
academic grade commensurate 
with experience. Positions will be 
available as of July 1, 1981 as this 
newly formed department ex- 
pands full-time faculty. Candidate 
must demonstrate prior experi- | 
ence or interest in teaching and | 


independent research. Submit to | 


Henry M. Carder, M.D., 5323 
Harry Hines Blvd., Dallas, Texas 


Albany Medical Schoo! of Union University Memorial Hospital 
r 


Albany, New York New York, New York 75235-call (214) 688-2055. We 
Dr. Andrew Blitzer and Dr. Austin Kutscher Co-Directors are an equal opportunity affirma- 


For information please write to: Dr. Austin H. Kutscher . * 
Foundation of Thanatology tive action employer. 
630 West 168th Street 


New York, New York 10032 
Approved: CME Credits 14 hrs, 


IOWA HEAD AND NECK CANCER AND 
RECONSTRUCTIVE SURGERY COURSE 
1981 


June 8-12 


A five day course designed to provide a basic understanding and rationale in the current surgical 
treatment of head and neck cancer. Lectures and personal cadaver dissections will cover 
maxillectomy, fronto-ethmoidectomy, sphenoidectomy, parotidectomy approaches to oral cavity 
resections and management of thyroid disease, conservation laryngectomy and the use of 
myocutaneous flaps. Also included is prosthetic vocal rehabilitation, the voice button, when and 
how to use it. 


Fee: $1,000 (residents with letter from head of department will get a 50% reduction). 
Enrollment limited. 


Contact: William R. Panje, M.D. 
Director, Division of Head and Neck Surgery 
Department of Otolaryngology & Maxillofacial Surgery 
University of lowa 
lowa City, lowa 52242 
Phone: 319-356-2797 or 356-2166 














































POSTGRADUATE COURSE 
IN CLINICAL ALLERGY 
Sponsored by American Society 
of Ophthalmologic and Otolaryngologic 
Allergy 


A Basic 1-2-3 Course in Serial Dilution Skin 
Endpoint Titration and Food Allergy 


HYATT REGENCY HOTEL 
(Adjacent to Crown Center) 
2345 McGee Street 
KANSAS CITY, MISSOURI 64108 


OCTOBER 30-NOVEMBER 4, 1981 


A limited number of registrants may partici- 
pate in Titration and Food Allergy Testing 
Demonstrations to follow on November 5 & 6, 
1981 (Advance and separate registrations 
required for November 5 & 6, 1981). 


Pre-registration 
James W. Willoughby, M.D. 
1125 Grand Avenue, Suite 1505 
Kansas City, MO 64106 
Phone: (816) 842-6262 
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. a patient 
information guide 


COSMETIC 
SURGERY: 


FACIAL SURGERY — 


a 32 page brochure describing Rhytidectomy, Blepharoplasty, 
Dermabrasion, Chemotherapy procedures. 


NASAL SURGERY — 


32 pages — easy reading — illustrated. Also describes 
Mentoplasty as an often related procedure. 


BREAST SURGERY — 


32 pages. Describes Augmentation, Reduction and Mastopexy. 
Illustrated. Separate section on Abdominoplasty. 


Sample copies @ $2.50 each prepaid (postage and handling in- 
cluded) may be obtained by writing to: 





PLASTIC SURGERY 
PUBLICATIONS, INC. 
416 BELLEVUE AVE. 

TRENTON, NJ 08618 








 Antihistaminic 





action 
complemented 
by two 
decongestants 
in a time- release 
formula with minimal 
side effects. 


Dimetapp Extentabs” 


Each Extentab contains: 
Brompheniramine Maleate, USP... . 12mg 
Phenylephrine 


Hydrochloride, USP. ........... lmg 
Phenylpropanolamine 
Hydrochloride, USP .... 0.000 15mg 


INDICATIONS 

Based on a review of this drug by the 
National Academy of Sciences — National 
Research Council and/or other informa- 
tion, FDA has classified the following 
indications.as “lacking substantial evi- 
dence of effectiveness as a fixed combina- 
tion” for Dimetapp Extentabs: For the 
symptomatic treatment of seasonal and 
perennial allergic rhinitis and vasomotor 
rhinitis, allergic manifestations of upper 
respiratory illnesses, acute sinusitis, na- 
sal congestion, and otitis. 

Final classification of the less-than- 
effective indications requires further 
investigation. 


Contraindications: 

Hypersensitivity to antihistamines of the 
same chemical class. Dimetapp Extentabs 
are contraindicated during pregnancy and in 
children under 12 years of age. Because of its 
drying and thickening effect on the lower 
respir. atory secretions, Dimetappisnot recom- 
mended in the treatment of bronchial asthma. 
Also, Dimetapp Extentabs are contraindi- 
cated in concurrent MAO inhibitor therapy. 
Warnings: 

Use in Children. In infants and children par- 
ticulary, antihistamines in overdosage may 
produce convulsions and death. 

Precautions: 

Administer with care to patients with cardiac 
or peripheral vascular diseases or hyperten- 
sion. Until the patient's response had been 
determined, he should be cautioned against 
engaging in operations requiring alertness 
such as driving an automobile, operating 
machinery, etc. Patients receiving antihista- 
mines should be warned against possible 
additive effects with CNS depressants such 
as alcohol, hypnotics, sedatives, tranquili- 
zers, etc. 

Adverse Reactions: 

Adverse reactions to Dimetapp Extentabs 
may include hypersensitivity reactions such 
as rash, urticaria, leukopenia, agranulocy- 
tosis and thrombocytopenia; drowsiness, las- 
situde, giddiness, drynessof the mucous mem- 
branes, tightness of the chest, thickening of 
bronchial secretions, urinary frequency and 
dysuria, palpitation, hypotension/hyperten- 
sion, headache, faintness, dizziness, tinnitus, 
incoordination, visual disturbances, mydria- 
sis, CNS depressant and (less often) stimulant 
effect, increased irritability or excitement, 
anorexia, nausea, vomiting, diarrhea, consti- 
pation, and epigastric distress. 

Dosage and Administration: 

Adults and Children 12 years and over. One 
Extentab morning and evening. If indicated, 
one Extentab every 8 hours may be given. 
How Supplied: 

Light blue Extentabs in bottles of 100 (NDC 
0031-2274-63) and 500 (NDC 0031-2274-70), 
and Dis-Co® Unit Dose Packs of 100 (NDC 
0031-2274-64}. Rev. May 1980 
AHROBINS 

A.H. Robins Company, Richmond, Va. 23220 
Member of Certified 

Medical Representatives Institute 
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triethanolamine polypeptide oleate-condensate 


Single, simple treatment 


Fast—A singe 15-301 atr ent in the office or home is usually all that is needed. 
Simple —Does not require repeated instillations for several days, as do other agents — 
helps avoid painful instrumentation. 


Paare aria Efficacy — Excellent results reported in more than 95% in over 2,800 
patients. * 


simple 15-30 minute home or office procedure: 
4. Fill ear canal with the drops, with patient’s head tilted at 45° angle. 
2. insert cotton plug and allow to remain for only 15-30 minutes. 


3. cently flush ear with lukewarm water, using soft rubber syringe (avoid excessive 
pressure). 

















indications: Removal of cerumen, removal of impacted cerumen prior to 
ear examination, otologic therapy or audiometry. Contraindications: undue exposure of large Skin areas to the drug. Adverse Reactions: 


known dermatologic sensitivity or other allergic manifestations. Avoid 


Previous untoward reaction to the drops; positive patch test. Precautions: 
Patch test in patients with suspected or known allergy. Use with caution in 
Otitis externa; avoid using in otitis media, presence of perforated drum, 


Renorted incidence in clinical studies* is about 1% ranging from miid 
erythema to severe eczematoid reaction of external ear and periauncular 
tissue, all reported uneventful resolution and no sequelae 


“Bibliography available on request. 
Purdue Frederick i a 
© Copyright 1978, The Purdue Frederick company / Norwalk; CT 08856 
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ONE SYSTEM FOR PHYSIOLOGIC DATA 
COLLECTION AND FULL SERVICE 
OFFICE NEEDS 


THE SYSTEM BL101 CAN PERFORM: 


© Evoked response testing 
and storage 


© ENG storage and analysis 
e Acoustic reflex storage and analysis 
© Medical accounting 

© Data base management 
© Word processing 


COST EFFECTIVE 
UNEQUALED FLEXIBILITY 


The BL101 is a multipurpose Z-80 based 
microcomputer. It utilizes the standard S-100 bus, 
64 K of memory and dual floppy disc storage of 
programs and data. 


Bioelogic Ltd. specializes in the custom 
development of biomedical application software 
and hardware. 











Z & bio-logic ltd 


To discuss your 

636 Church Street $ Suite 519 
needs please Evanston, IL 60201 
phone or write: (312) 480-1555 








ANNUAL 
UNIVERSITY OF MICHIGAN COURSE 
IN HEAD AND NECK ONCOLOGY 


Course Director: Charles J. Krause, M.D. 


The University of Michigan Department of Otorhinolaryngology 
announces a comprehensive course in head and neck oncology to 
be held April 27-May 1, 1981. Designed to provide the surgeon 
with a systematic approach to the treatment of head and neck 
cancer, a broad range of topics will be covered in didactic 
presentations and cadaver dissection. Included will be: tumor 
immunology and virology, clinical and radiographic diagnostic 
techniques, principles of radiation therapy, dental evaluation and 
prosthetic management, with special emphasis on principles and 
techniques of surgical treatment and immediate reconstruction. 
A special feature which is optional will be 3 workshops in 
microvascular anastomosis. 


Enrollment for this course will be limited. 


The tuition fee will be $500 for physicians in practice and 
$350 for residents, including anatomic dissection material. For 
those not wishing to perform cadaver dissections, detailed video 
demonstrations of each surgical procedure will be presented. 
Tuition for those not participating in cadaver dissections will be 
$400 for practicing physicians and $250 for residents. 


This course is approved for 42 units of continuing education 
credit through the University of Michigan’s Postgraduate Medical 
Education Division. 


For further information contact: Charles J. Krause, M.D., 
Professor and Chairman, Department of Otorhinolaryngology, 
University of Michigan Hospitals, Ann Arbor, Michigan 48109. 
























VéSol* HC Otic Solition 
(hydrocortisone 1%, acetic acid- 
nonaqueous 2% ) 


Description: VõSol is a non-aqueous solu- 
tion of acetic acid (2%), in a propylene 
glycol vehicle containing propylene glycol 
diacetate (3%), benzethonium chloride 
(0.02%), and sodium acetate (0.015%). 


V6Sol HC aiso contains hydrocortisone 
(1%) and citric acid (6.2%), 

Action: VGSo! is antibacterial, antifungal, 
hydrophilic, has an acid pH and a low sur 
face tension. 

V6Sol HC is, in addition, anti-inflammatory 
and antipruritic, 


Indications: (VoSol only) 
Based on a review of this drug 
by the National Academy of 
Sciences—National Research 
Council and/or other informa- 
tion, FDA has classified the indi- 
cations as follows: 

Effective: For the treatment of 
superficial infections of the 
external auditory canal caused 
by organisms susceptible to the 
action of the antimicrobial. 
“Possibly” effective: For pro- 
phylaxis of otitis externa in 
swimmers and susceptible 
subjects. 

Final classification of the less- 
than-effective indication 
requires further investigation. 





Indications: (V6So! HC only) For the treat- 
ment of superficial infections of the exter- 
nal auditory canal caused by organisms 
susceptible to the action of the antimicro- 
bial, complicated by inflammation. 


Contraindications: These products are 
contraindicated in those individuals whe 
have shown hypersensitivity to any of their 
components; perforated tympanic memi- 
branes are frequently considered a con- 
traindication to the use of external ear 
canal medication. V6Sol HC is contrain- 
dicated in vaccinia and varicella. 


Precautions: V6So!l HC: As safety of topi- 
cal steroids during pregnancy has not 
been confirmed, they should not be used 
for an extended period during pregnancy, 
Systemic side effects may occur with 
extensive use of steroids. 


V6Sol and V6Sol HC: If sensitization of 
irritation occurs, medication should be 
discontinued promptly. 
Dosage and Administration: Carefully 
remove all cerumen and debris to allow 
VdSol (or V6Sol HC) to contact infected 
surfaces immediately. To promote contin- 
uous contact, insert a VOSol (or V6Sol HC) 
saturated cotton wick in the ear with 
instructions to the patient to keep wick 
moist for the next 24 hours by occasionally 
adding a few drops on the wick. Remove 
wick after first 24 hours and continue to 
instill § drops of V6Sol (or V6Sol HC) three 
or four times daily thereafter. 
During treatment, to prevent infection of 
the other ear, use V6Sol in unaffected ear 
3 times daily. To help prevent otitis externa 
in swimmers and susceptible subjects, 
instill two drops of V6Sol each morning 
and evening. 
How Supplied: V6So! Otic Solution, in 15 
mi (NDC 0037-3611-10) and 30 mi (NDC 
0037-3611-320) measured-drop, safety- tip 
plastic bottles. 
VOSal HC Otic Solution, in 10 mi mea- 
sured-drop, safety-tip plastic bottle (NDC 
0037-3811-12). Rev. 8/78 
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Three major concerns in acute otitis externa... 


PAIN, PATHOGENS AND pi 
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Three good reasons to specify ome efi ST 
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(hydrocortisone 1%, acetic acid—nonaqueous 2%) 





Prompt relief of pain, swelling and itching 

with the anti-inflammatory/antipruritic action of hydrocortisone. VōSol HC has been 
shown to be equally as effective as antibiotic/hydrocortisone otic medications in 
alleviating the pain, swelling, itching, redness and discharge of acute otitis externa. 23 


Rapid elimination of offending pathogens* 

with the antibacterial/antifungal activity of nonaqueous acetic acid. Nonantibiotic 
V6Sol HC has demonstrated microbial cure rates that equal or exceed that of anti- 
biotic-containing otic preparations in therapy of acute otitis externa’**—but with 
virtually no risk of sensitization or emergence of resistant microorganisms. 


Rapid recovery of normal physiologic ear environment 

* pH of 3 helps restore the normal acid mantle of the ear canal by maintaining the desired 
acid pH in the ear canal.* 

e Unique hydrophilic action of the nonaqueous propylene glycol base helps remove 
undesired moisture. 

Dosage: 5 drops 3 or 4 times daily. 

Supplied: 10 ml plastic squeeze bottle with safety tip. 


When hydrocortisone is not required, specify 


3 R . . 4 t 
VōSol” Otic Solution (acetic acid—nonaqueous 2%) 
Dosage: 5 drops 3 or 4 times daily. 

“Organisms susceptible to the activity of nonaqueous acetic acid. 

References 

1. Kime, C.E., et al: Curr. Therap. Res. 23(5): 15-28 (May Supplement), 1978 

2. Ordonez, G.E., et. al: Curr. Therap. Res. 23(5): 3-14 (May Supplement), 1978. 


3. Dadagian, A.J., et al: Curr. Therap. Res. 16(5): 431-436, May, 1974. See preceding page 
4. Kremer, W.F.: West. Med. 2: 15-18, 1961 for prescribing information. 


Two Implants 


for Ossicular Replacement Surgery 


The Schuring* Ossicle Cup and Ossicle Columnella Prostheses 


The Schuring Ossicle Cup and 

Ossicle Columnella Prostheses 
are designed to help rebuild the 
ossicular chain in incus replace- 
ment surgery. 


























The shaft of the Ossicle Colum- 
nella Prosthesis fits into a hole 
drilled into the reshaped incus or 
malleus, and the prosthesis base is 
positioned on the stapes footplate. 


The Ossicle Cup Prosthesis helps 
maintain contact and stability 
between a repositioned and 
surgically reshaped incus 
or malleus head and the 
stapes. The shaft of the 
prosthesis fits into a 
hole drilled into the 
incus or malleus body. 
he cup of the prosthe- 
sis fits over the stapes 
capitulum. 


Both prostheses are 
made of Teflon® and can 
be trimmed to fit the sur- 
geon’s specifications. 


“Arnold G. Schuring, M.D.. Warren, Ohio 
® teflon is a registered trademark of the 
u Pon n 


YOUR MICROSURGERY COMPANY R RICHARDS 


Richards Manufacturing Co., Inc. 
Memphis, Tennessee 38116, U.S.A. 
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Original Articles 


Meniere’s Disease and 


` the Summating Potential 


II. Vestibular Test Results 


Alfred C. Coats, MD 


è Results of electronystagmograhic 
(ENG) position and bithermal caloric tests 
from patients with abnormally enlarged 
summating potentials (SPs) were com- 


pared with results from a unilateral weak- | 


ness (UW)-matched ENG-comparison 
group and with a group of patients with 
unilateral cochlear deficits and dizziness 
but without enlarged SPs. The patients 
with enlarged SPs had a significantly 
higher incidence of caloric UW on the 
involved side than did the patients with 
cochlear deficits but without enlarged 
SPs. Also, the patients with SP enlarge- 
ment had a significantly higher incidence 
of directional preponderance toward the 
involved side than did either of the com- 
parison groups. Across-group differences 
in position test results were predictable 
from the caloric test results, but these 
differences were not statistically signifi- 
cant. 
(Arch Otolaryngol 1981;107:263-270) 


Accepted for publication Aug 13, 1980. 

From the Departments of Otorhinolaryngolo- 
gy and Communicative Sciences and Neurology, 
Baylor College of Medicine, Houston. 

Reprint requests to Institute of Otorhinolaryn- 
gology and Communicative Disorders, Neurosen- 
sory Center of Houston, 6501 Fannin St, Hous- 
ton, TX 77030 (Dr Coats). 
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evere dizziness is a prominent 
aspect of the Meniere’s disease 
symptom complex; yet, to my knowl- 
edge, relatively few systematic stud- 
ies of vestibulometric test results in 
Meniere’s disease have been pub- 
lished. Furthermore, the results of 
published surveys vary widely. For 
example, among the published studies 
of caloric test results in Meniere’s 
disease as shown in Table 1,'° inci- 
dence of caloric unilateral weakness 
(UW) vary from 51% to 86%, and inci- 
dences of normal caloric test results 
vary from 6% to 44%. Possible reasons 
for this large variability among labo- 
ratory studies include differing crite- 
ria for caloric test abnormalities and 
for diagnosis of Meniere’s disease. 
The previous report in the April 
ARCHIVES (1981;107:199-208) described 
a relationship between Meniere’s dis- 
ease and the abnormally enlarged 
summating potential (SP) recorded 
from the external auditory meatus. 
Thus, SP enlargement seems to pro- 
vide a straightforward, objective cri- 
terion for defining at least a subpopu- 
lation of patients with Meniere’s dis- 
ease. Therefore, it was thought that a 
study of electronystagmographic 
(ENG) test results obtained from the 


CS AT ET 


previously described patient popula- 
tion with SP enlargement would be 
worthwhile. The results of this study 
are reported in this article. This report 
will focus on the results of the caloric 
and position tests, since all other ENG 
test results were normal in the popula- 
tion with SP enlargement. 


METHODS 
Subjects 


To obtain study groups, all patients in 
our files who had been given electrococh- 
leographic, ENG, and audiometric exami- 
nations within the same two-month period 
were surveyed. Most of the patients also 
were included in the previous investigation 
of the relationship between SP enlarge- 
ment and Meniere's disease, but the pres- 
ent survey also included an additional 49 
patients (three with SP enlargement and 
seven with unilateral cochlear deficits) who 
were tested since preparation of that 
report. 

From the surveyed population, two 
groups were selected. One group consisted 
of all patients with histories of episodic 
dizziness and unilateral cochlear deficits, 
but without enlarged SPs (the “unilateral 
cochlear” group). The clinical criteria for 
“cochlear deficits” were the same as used 
in the previous study. The criteria for 
“unilateral deficits” were as follows: One 
ear had to be within 20-dB hearing level 
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Cawthorne 
and Carmichael Stahie and Baarsma and 
Hewlett, 1954 Castellano,' 1951 et al,‘ 1956 Preber,’ 1953 Bergman,’ 1967 Antvelink,’ 1977 









(N = 900) (N = 291) (N = 100) (N = 106) (N = 300) (N = 50) 
Normal 5.8 44.0 12.0 14.2 16.3 10 


















UWF 85.6 56.0 67.0 54.7 51.0 52 
DPE 8.6 0(?) 21.0 28.3 25.3 38 
Increased response§ 0(?) 0(?) 0(?) 2.8 7.3 0(?) 









Quantifying parameter|| Duration|| Maximum SCS] 





*Incidences of caloric unilateral weakness are given in percent. Question marks in parentheses indicate abnormalities not reported, probably because 
investigator did not test for them. 

UW indicates unilateral weakness: abnormally weak caloric responses from involved ear that may or may not be combined with direction 
preponderance. 

{OP indicates directional preponderance: abnormal preponderance of caloric nystagmus beating in one direction compared with nystagmus beating in 
other direction. Unilateral weakness is not present. 

§Increased response is response from involved ear of abnormally greater intensity than response from noninvolved ear. (Note: distinction between 
abnormally weak response from noninvolved ear or abnormally strong response from involved ear cannot be made.) 

||Quantifying parameter is parameter used to quantify caloric response intensity. Duration is duration of caloric response—usually times from beginning of 






irrigation to last beat. Maximum SCS indicates maximum slow-component speed. 


(HL) of normal at all audiometric frequen- 
cies, and the other “involved” ear had to 
have an average hearing level difference 
across all audiometric frequencies at least 5 
dB below the other ear. The second study 
group had unilateral SP enlargement. As 
might be anticipated from the previous 
study, most of this group (18 of 21) also met 
the preestablished clinical criteria for 
Meniere’s disease. All patients. with con- 
firmed or probable neurologic abnormali- 
ties were excluded from this investiga- 
tion. 

In addition to the two electrocochleo- 
graphic study groups, a group of patients 
was selected from our clinical ENG files 
who had been given audiometric examina- 
tions, but had not been given electrococh- 
leographic examinations. This group (the 
“ENG comparison” group) represented a 
random population of noncentral ENG test 
patients against which we could compare 
calorie directional preponderance (DP) 
from the group with SP enlargement. To 
achieve randomness, all consecutive ENGs, 
beginning with the most recent available, 
were surveyed. First, all patients with evi- 
dence of CNS pathologie conditions were 
excluded, since a similar exclusion. was 
made in selecting the electrocochleographic 
test populations. Then, since the calorie DP 
is related to the side and amount of caloric 
UW, the ENG comparison group was 
selected so that its UW frequency distribu- 
tion (grouped in 10% class intervals) 
matched that of the group with SP enlarge- 
ment. To achieve this match, ENGs were 
selected from the population of tests by 
working backward, consecutively, from the 
most recent test and filling class intervals 
as appropriate UW measurements became 
available. 
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ENG Test Procedure 


All ENGs discussed in this report were 
done according to a standard clinical test 
procedure.’ Horizontal eye movements 
were recorded by electro-oculography (re- 
corder frequency response was set from 
0.02 to 30 Hz; gain was set so 20° of eye 
movement produced approximately 20 mm 
of recorder pen deflection). 

In the position test, nystagmus was 
recorded behind closed eyelids while the 
patient was in the sitting, supine, right 
lateral, left lateral, and head-hanging posi- 
tions. The patient was moved as slowly as 
was practicable into each test position. 
While in each position, the patient’s eye 
movements were recorded, with eyes closed 
for at least 45 s. During recording, the 
patient was asked to do a verbal concentra- 
tion task, eg, subtracting 3 s serially from 
100. The task’s difficulty was graded to 
minimize excessive saccades, muscle poten- 
tials, and eye blinks. Positional nystagmus 
was graded as “low” (< 6.0°/s slow compo- 
nent speed) “moderate” (6.0 to 9.0°/s), or 
“intense” (< 10.5°/s). 

For the caloric test, oppositely directed 
caloric responses were generated from 
each ear by irrigating, under headlamp 
observation, with warm (43 °C) and cool 
(31 °C) water. Irrigation duration was 40 s, 
and the total volume was 250 mL. Five- 
minute waits between the two cool and the 
two warm irrigations were allowed, and a 
ten-minute wait was allowed between the 
last cool and the first warm irrigation. 
Each caloric response was quantified by 
averaging slow-phase speeds of ten conse- 
cutive beats that were taken from the 
period of maximum nystagmus intensity. 

To calculate UW from the four caloric 


maximum slow-phase speeds, the total left 
ear response (left-cold plus left-warm) was 
subtracted from the total right ear 
response (right-cold plus right-warm), and 
the difference was expressed as a percent- 
age of the total of all four response inten- 
sities. Thus, for example, a negative UW 
calculation would indicate that the right 
ear generated weaker caloric responses 
than the left and would be called a “UW on 
the right.” Caloric DP was calculated in a 
way analogous to the UW calculation, 
except the total left-beating response 
(right-eold plus left-warm) was subtracted 
from the total right-beating response. 


Electrocochleography Technique 


Monaural, rectangular-pulse click action 
potentials (APs) and cochlear potentials 
were recorded by averaging (system band- 
pass, 20 Hz to 3 kHz; roll-off, 40 dB/decade) 
from the ear canal skin surface with a 
“plastic leaf” electrode (nasion “refer- 
ence”). Details of the technique have been 
published elsewhere.** 

Rarefaction and compression responses 
were averaged separately. Each average 
incorporated 1,000 single responses. The 
averages were than added to emphasize 
polarity-constant components (chiefly AP 
and SP) and subtracted to emphasize polar- 
ity-reversing components (chiefly cochlear 
microphonic and late phases of SP). 

To test for SP enlargement, the summed 
compression-rarefaction response to an 8/ 
s, 114 to 116 dB peak-equivalent sound 
pressure level (peSPL), about 85 dB rela- 
tive to the normal click threshold, was used. 
Amplitudes of SP and AP were measured 
from the prestimulus baseline, and SP-AP 
amplitude points were superimposed on a 
plot of the normal 95% confidence limits. 
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Fig 1.—Plots of summating potential (SP) 
vs action potential (AP) amplitudes from 
ears with Meniere's disease for two cases. 
Case No. are contained within circles. 
Amplitude measurements were obtained 
from responses recorded from external 
auditory meatus shown in Fig 5 and 8. 


Figure 1 demonstrates this graphic test for 
SP enlargement for the two cases pre- 
sented further in this report. 


RESULTS 
Caloric UW 


Figure 2 shows frequency distribu- 
tions of caloric UW measurements 
from the groups with cochlear deficits 
and SP enlargement. There was a 
strong tendency for ears with SP 
enlargement to generate weak caloric 
responses. Not unexpectedly, there 
also was a tendency for the ears with 
cochlear deficits to generate weak 
caloric responses, but this tendency 
was not as strong as it was for the 
ears with SP enlargement. 

Thus, 67% (14 of 21 patients) of the 
group with SP enlargement had calor- 
ic UWs that exceeded the 20% “normal 
limit,” ° whereas only 37% (seven of 
19 patients) of the ears with unilateral 
cochlear deficits had “abnormal” cal- 
oric UWs. This difference is not sta- 
tistically significant (x° = 3.558; 
P > 05). However, as is well known, 
the intrinsic variability of the bither- 
mal caloric test technique makes the 
20% UW criterion an insensitive indi- 
eator of peripheral vestibular patho- 
logie conditions. Therefore, it might 
be argued that the 20% UW criterion 
excludes many patients with peripher- 
al vestibular pathologic conditions; 
hence, a more valid way of comparing 
UW in the groups with cochlear defi- 
cits and SP enlargement would be to 
do a test based on all UW measure- 
ments rather than on only UWs that 


Arch Otolaryngoi—Vol 107, May 1981 


% of Group 





-85 -65 ~45 -25 





Opposite Involved Side 





{ Normai Limit } 


Caloric Unilateral Weakness, % 


Fig 2.—Caloric unilateral weakness (UW) measurements from patients (N = 19) with 
unilateral cochlear lesions and dizziness but without enlarged. summating potentials 
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Unilateral Cochlear Lesions 
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No SP Enlargement 





On Involved Side 


(SPs) at bottom and from patients (N = 21) with abnormally enlarged SPs at top. Dotted 
line indicates 20% normal limit that is set at approximately upper 95% confidence limit of 
series of UW measurements from normal subjects. 


exceeded a particular predesignated 
amount. Such a test (Mann-Whitney) 
did demonstrate significantly 
(P < .005) larger UWs among the 
ears with SP enlargement. 


Caloric DP 


Figure 3 shows the frequency distri- 
butions of DP measurements from the 
two test groups and from the UW- 
matched ENG-comparison group. The 
purpose of this analysis was to deter- 
mine the direction of DP relative to 
the side of a probable peripheral ves- 
tibular deficit. Therefore, the fre- 
quency distributions in Fig 3 include 
only those caloric tests with UWs 
greater than 16% (roughly the single- 
tailed 95% confidence limit for normal 
caloric tests) on the involved side. In 
the group with SP enlargement, the 
DPs tended to cluster on the positive 


(toward the UW) side, whereas in the 
other two groups, the DPs clustered 
on the negative (away from the UW) 
side. 

Table 2 summarizes the occurrences 
of DP toward the involved side among 
the three groups. More than 60% of 
the group with SP enlargement had 
DP toward the involved side; whereas 
less than 40% of each of the two 
comparison groups had DP toward the 
involved side. These differences be- 
tween the group with SP enlargement 
and the comparison group are signifi- 
cant at the .05 level. Since the ENG 
comparison group is matched to the 
group with SP enlargement for the 
amount and side of UW, the possibili- 
ty is reduced that group difference in 
DPs was caused by differences in 
UWs. 

If DP toward UW is taken as evi- 
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Fig 3.—-Frequency distributions of caloric directional preponderances from patients with 
summating potential (SP) enlargement, and with unilateral weakness (UW) measure- 
ments of at least 16% at top (N = 19), compared with following groups: all patients with 
unilateral cochlear lesions and with UW measurements of at least 16% at center 
(N = 13), and UW-matched electronystagmographic (ENG)-comparison group at bot- 
tom (N = 100). 


Significant 
Difference From 
Incidence Group With 
v— Unilateral SP 
N (%) Enlargement 


Unilateral SP en- 
largement 12 (63.2) 


Unilateral cochlear 
lesions with diz- 
ziness; SP not x’ = 4.980; 
enlarged 3 (23.1) 025 < P < .05 


Consecutive UW- xX = 4.081; 
matched ENGs 39 (38.1) 025 < P < .05 





*DP indicates directional preponderance; SP, summating potential; UW, unilateral weakness; and 
ENGs, electronystamograms. 
tincludes only patients with UWs of at least 15% on involved side. 
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Fig 4.—Position test results for case 1. 
Intense right-beating spontaneous nystag- 
mus (with eyes closed) during short-term 
vertiginous ‘episode. As in all electronys- 
tagmographic records shown in this 
report, upward deflection represents eye 
movement to right side. Caloric test 
showed unilateral weakness on right side 
of 29.4%. 


dence of an irritative peripheral ves- 
tibular deficit, then the data, pre- 
sented in Fig 2 (high incidence of UW) 
and in Fig 3 and Table 2 (high inci- 
dence of DP toward the UW), suggest 
that irritative peripheral vestibular 
deficits accompany pathologic SP en- 
largement relatively often. . 


Spontaneous and 
Positional Nystagmus 


Table 3 summarizes position test 
results from the two patient groups. 
Not unexpectedly," the differences 
between the two groups reflect the 
differences in caloric test results. 
Thus, the group with SP enlargement 
has a higher incidence of positional 
nystagmus (reflecting a higher inci- 
dence of UWs and DPs in this group). 
Also, in the group with SP enlarge- 
ment, there is a slightly higher inci- 
dence of direction-fixed positional 
nystagmus toward the involved ear 
(reflecting a higher incidence of DP 
toward the involved ear). Although all 
of the group differences in position 
test results are in the direction pre- 
dicted by the differences in caloric 
DP, none of the position test differ- 
ences are significant at the .05 level. 
Probably, statistical significance can- 
not be shown with the pesition test 
results, but statistical significance can 
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Table 3.—Position Test Results 
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Unilateral coch- 
lear lesions 
with dizziness; 

SP not en- 
larged 9 (47.4) 





*SP indicates summating potential. 
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Group* Negative Away From Ear Total - 
Unilateral SP 
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Fig 5.-Audiometric (at top) and electrocochleographic (at bottom) test results for case 1. For audiograms, circles show 
pure-tone thresholds, and squares show acoustic reflex thresholds (open squares indicate ipsilateral; squares with X, 
contralateral). Electrocochleographic records at bottom show summed compression-rarefaction. rectangular-pulse click 
(8/s, 115 dB peak-equivalent sound pressure level) responses recorded from ear canal skin surface: Summating potentials 
¥ appear as “humps” on action potentials’ leading edges. Time-base zero, indicated by arrow, is set at leading edge: of 
; electrical pulse driving ear speaker. PTA indicates pure-tone average; PBRT, phonemically balanced (word) reception: 
threshoid; SSIRT, synthetic sentence identification reception threshold: PB,,, phonemically balanced (word) maximum (for 
word recognition vs sound intensity function); SSI, synthetic sentence identification (function) maximum: SPAR, sensitivity 
prediction (from) acoustic reflex; REF D, reflex decay, BCL, Bekesy’s comfortable loudness; STAT, suprathreshold 


adaptation test; and NT, not tested. 
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Fig 6.—Caloric test results for case 2. Records were taken from periods of maximum 
caloric response intensity. In measurement box at bottom: RC indicates right ear, cold; 
LC, left ear, cold; RW, right ear, warm; and LW, left ear, warm. Also, spontaneous 
nystagmus (SN) indicates that ongoing spontaneous nystagmus was too intense to 
permit meaningful selection of first and last beats of caloric response. RE indicates right 
ear; LE, left ear; RBT, right beat; and LBT, left beat. 


be shown with DP because DP is more 
readily quantifiable. 

In addition to different direction 
and incidence of positional nystag- 
mus, Table 3 also shows a higher inci- 
dence of direction-changing positional 
nystagmus among the patients with 
SP enlargement than among the 
patients with unilateral cochlear defi- 
cits. Although, again, this difference 
does not reach statistical significance, 
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the finding is of interest because it 
agrees with other reports of an espe- 
cially high incidence of direction- 
changing positional nystagmus in 
Meniere’s disease.*'*"* 

As noted, a distinguishing charac- 
teristic of ears with abnormally 
enlarged SPs seems to be a dispropor- 
tionately high incidence of ENG find- 
ings, which suggest an “irritative” 
type of peripheral vestibular deficit. 
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Fig. 7.~Pasition test results for case 2. 
Conventions are same as described in Fig 
4. 


The following two cases demonstrate 
this relatively uncommon ENG test 
result. 


REPORT OF CASES 


CASE 1.—A 34-year-old man complained 
of severe spinning vertigo, tinnitus, hear- 
ing loss, and a sensation of pressure in the 
right ear for seven months. The patient 
was unable to continue working as a truck 
driver because of the severity of his dizzi- 
ness. The patient’s vertigo was episodic, 
with major episodes. occurring about. once 
each week. Between episodes, he felt 
normal except for occasional minor dis- 
orientation: A sensation of pressure, a 
roaring tinnitus, and decreased hearing in 
the right ear accompanied each episode. 
The patient denied headaches, visual blur- 
ring, diplopia, or any long-term or recur- 
rent medical problems. 

Plane skull films were normal, and the 
results of examinations. of the internal 
auditory meati were normal. Three ENG 
examinations were done during the month 
preceding the electrocochleographic exami- 
nation. These demonstrated a progressive- 
ly increasing caloric deficit on the right 
side, a DP to the right side, and a right- 
beating spontaneous nystagmus that 
changed dramatically in intensity from 
examination to examination. Figure 4 
demonstrates a position test that was done 
during a vertiginous episode. 

Repeated audiometric evaluations dem- 
onstrated a fluctuating cochlear audiomet- 
ric deficit that was flat at times (Fig 5) and 
upsloping at other times. The audiometric 
deficit tended to be more severe during 
attacks of vertigo. The results of electro- 
cochleographic and auditory brainstem- 
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Fig 8.—Audiometric and electrocochleographic test results for case 2. Conventions and abbreviations 
are same as described in Fig 5. 


evoked response (ABR) examinations dem- 
onstrated normal latencies of all ABR 
peaks. However, as Fig 1 and 5 show, an 
enlarged SP was recorded from the right 
ear. 

The results of otologic, neurologic, and 
general physical examinations were nor- 
mal except for the sensorineural hearing 
loss in the right ear. 

The patient was given a total vestibular 
nerve section on the right side via a middle 
fossa approach. After surgery, his symp- 
toms abated almost completely and have 
remained quiescent for ten months. 

Case 2.~A 32-year-old woman com- 
plained of loud ringing, poor hearing, and 
pressure in the left ear. She also com- 
plained of dizzy spells that were described 
as a sensation or rotation accompanied by 
nausea and vomiting. She had noted the 
ringing for 12 years, but all of her other 
symptoms for only three years. The dizzy 
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spells have appeared with widely varying 
frequency, interspersed by symptom-free 
intervals ranging from a week to a year. 
The patient had no history of long-term 
medical illnesses. 

The results of complete otologic, neuro- 
logic, and general physical examinations 
were normal except for a sensorineural 
hearing loss in the left ear. 

The results of the complete blood cell 
count and urinalysis were normal. Plane 
skull films and tomograms of the internal 
auditory meati were normal. The ENG 
examination demonstrated a large UW on 
the left side, a DP to the left side, and a 
moderate left-beating spontaneous nys- 
tagmus (Fig 6 and 7). 

Audiometric examination demonstrated 
a moderate, low-frequency cochlear deficit 
(Fig 8). The results of electrocochleograph- 
ic and ABR examinations demonstrated 
normal latencies of all peaks. However, as 


Fig 1 and 8 show, an abnormally enlarged 
SP was recorded from. the left ear. 

The patient was treated with a low-salt 
diet that seemed to result in significant 
improvement in her symptoms. 


COMMENT 


As reported elsewhere, the hypothe- 
sis that the enlarged SP in an electro- 
physiologic manifestation of endolym- 
phatic hydrops has been tested by 
asking whether the enlarged SP is 
specifically related to the following: 
(1) clinical manifestations of Men- 
iere’s disease and (2) positive audio- 
metric glycerol test.’ The answers to 
both questions seemed to be “yes.” 

The present study suggests another 
correlate of SP enlargement: an “irri- 
tative” type of peripheral vestibular 
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deficit. Jung and Kornhuber,’* Gun- 
ther,” and Harker and McCabe™ have 
reported a similar relationship be- 
tween irritative spontaneous nystag- 
mus and Meniere’s disease. However, 
all of these reports state that the 
irritative spontaneous nystagmus oc- 
curs only during short-term attacks. 
The results of the present study differ 
in that several of these patients with 
SP enlargement had DP and sponta- 
neous or positional nystagmus toward 
the involved ear during apparently 
quiescent periods between attacks. 
However, there are some limita- 
tions of the data in the present study 
that derive primarily from the rela- 
tively small number of patients with 
SP enlargement available for study. 
The inability to demonstrate statisti- 
cally significant position test differ- 
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ences in the group with SP enlarge- 
ment has been noted. Another limita- 
tion is the inability to investigate the 
possibility that patients with DP 
toward and DP away from their ears 
with SP enlargement constitute dis- 
tinct populations. One way of testing 
this hypothesis would be to correlate 
direction of DP with other clinical 
findings. For example, correlation 
with audiogram shape might test. the 
hypothesis that DP away from the 
involved side occurs in the “hair-cell- 
damage” stage of endolymphatic hy- 
drops (where audiograms would tend 
to be downsloping), whereas DP 
toward the involved side occurs before 
hair-cell damage has occurred (audio- 
grams would tend to be flat or upslop- 
ing). 

Other possibly interesting subdivi- 
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sions might be related to the duration 
of the disease process and temporal 
relationship to the attacks. 
However, the total patient population 
in the present study is too small to 
permit meaningful analysis after any 
sort of subdivision. Hence, investiga- 
tion of all questions that relate to 
subpopulations must await availabili- 
ty of a larger number of study 
patients. 
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Placebo Effect in Surgery 


for Méniére’s Disease 


A Double-blind, Placebo-Controlled Study on Endolymphatic Sac Shunt Surgery 


Jens Thomsen, MD; Poul Bretlau, MD; Mirko Tos, MD; Niels J. Johnsen, MD 


© To investigate the placebo effect in 
surgery for Méniére’s disease, a double- 
blind controlled study was undertaken, 
comparing effects of a regular endolym- 
phatic shunt with those of regular mas- 
toidectomy. Thirty patients with typical 
Méniére’s disease, selected because of 
unsuccessful medical treatment, partici- 
pated. Patients completed daily dizziness 
questionnaires three months before and 
12 months after surgery, with registration 
of nausea, vomiting, vertigo, tinnitus, 
hearing impairment, and pressure in the 
ears. Patients were operated on at two 
universities, and the patients operated on 
at one underwent controlled study each 
month at the other. At termination of the 
trial, both investigators and patients gave 
their opinions of the efficacy of the opera- 
tions. Minor. differences were seen be- 
tween active and placebo groups, but the 
greatest difference in symptoms was 
found when preoperative and postopera- 
tive scores were compared: both groups 
improved significantly. 

(Arch Otolaryngol 1981;107:271-277) 
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n a perusal of the world literature, 
Torok’ reviewed 834 articles on 
Méniére’s disease published between 
1951 and 1975 and found that, almost 
without exception, advocates of either 
medical or surgical treatments 
claimed success in 60% to 80% of 
patients. Because so many diverse 
therapies are proclaimed to be suc- 
cessful, it would seem appropriate to 
consider the influence of some factor 
common to ail, and Torok' indicated 
that the placebo effect might be such 
a factor. 

We have demonstrated previously? 
that the placebo effect does indeed 
play a significant role in the success 
rate of treatment of Méniére’s disease 
and that, indeed, patients with Mén- 
iére’s disease are extremely good pla- 
cebo responders.* 

It is difficult to acquire valid statis- 
tical data on therapeutic studies in 
Méniére’s disease because of the fluc- 
tuations in intensity of symptoms 
that normally characterize the dis- 
ease. Spontaneous remission of symp- 
toms may last for months or years. In 
spite of and because of the above- 
mentioned idiosyncracies, controlled 
studies are needed for assessment of a 
treatment modality in Méniére’s dis- 
ease. Controlled studies of medical 
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treatment of Méniére’s disease do 
exist, but the numbers are few. How- 
ever, no study has, so far, in a 
controlled way, demonstrated the sur- 
gical efficacy. No one. has shown 
whether it is the actual shunt or 
decompression of the endolymphatic 
sac that really gives relief to. the 
patients or whether it is surgery itself 
that imposes the effect. The only indi- 
cation for these operations often is the 
fact that the operation exists and has 


been performed by others.’ Up to now, > 


there is not the slightest shadow of 
proof or even a reasonable indication... 
that any medical, physical, or surgical 
treatment has more than a sympto- 
matic effect on Méniére’s disease 
because the basic cause of the disease 
is still completely unknown. 

Medical history recounts a number 
of operations for various diseases that. 
enjoyed a temporary vogue due to the 
psychologic -placebo effect on the 
patient only to be abandoned after a 
time as useless. Examples are ligation 
of the internal mammary arteries for 
angina pectoris and colectomy for epi- 
lepsy.° In an editorial in the ARCHIVES, 
Shambaugh* indicated that Méniére’s 
disease is an example where exacerba- 
tion of symptoms so frequently fol- 
lows emotional stress that this disease 
might well call for a controlled double- 
blind study on the effect of surgery. 
We agreed, and the present report is 
of a controlled study of the effect of 
an endolymphatic sac shunt operation 
(Silastic sheet mastoid shunt) vs the 
effect of a placebo operation (regular 
mastoidectomy). 
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METHOD 


Thirty patients with typical Méniére’s 
disease were selected for surgery because 
of unsuccessful medical treatment. No 
patient who fulfilled the inclusion criteria 
refused to participate in the trial. Fifteen 
patients received the active operation and 
15 the placebo operation. Each group com- 
prised six women and nine men, Ages 
ranged from 25 to 63 years (average, 49.9 
years) in the active group and 28 to 69 
years (average, 53.9 years) in the placebo 
group. In five patients (16.6%) the 
Méniére’s disease was bilateral: two in the 
active group and three in the placebo 
group. 

To participate in the trial, the patients 
had to fulfill the following criteria: pres- 
ence of typical attacks of fluctuating hear- 
ing loss, tinnitus and vertigo, often accom- 
panied by nausea, vomiting, and pressure 
in the ear, with at least one attack every 
two weeks; a history not less than six 
months, but no longer than five years; 
normal renal, cardiac, and thyroid func- 
tion; and no obvious allergies. The patients 
had to be considered psychologically 
normal and willing to participate in the 
trial for the entire 12 months. Further- 
more, they were examined in detail to 
exclude tumors or other pathologic condi- 
tions of the cerebellopontine angle. 

Three months before surgery the pa- 
tients filled in a dizziness questionnaire 
and continued the medical treatment ini- 
tiated by their own otologists. This ensured 
a reasonable amount of attacks to allow a 
statistical evaluation and excluded placebo 
responders in the pretest evaluation. 

The patients were informed that they 
were participating in a trial testing the 
efficacy of two different surgical proce- 
dures in the treatment of their Méniére’s 
disease. They were not informed that half 
of the patients would be submitted to a 
purely placebo operation. The patients 
were randomly assigned to each treatment 
group. 

The active treatment consisted of a reg- 
ular endolymphatie sac shunt operation 
with insertion of Silastic into the sac, 
draining out into the mastoid cavity. 

The placebo treatment consisted of a 
regular mastoidectomy. Care was taken 
not to remove the bone over the endolym- 
phatic sac in order to avoid a decompres- 
sion. 

The patients were operated on in two 
university ear, nose, and throat depart- 
ments in Copenhagen: Rigshospitalet and 
Gentofte. Patients operated on at Rigshos- 
pitalet underwent control examinations 
every month at Gentofte and vice versa, in 
order to deprive the investigator of any 
information concerning the operative pro- 
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cedure performed on the patients. A stan- 
dardized operation description was written 
in the patients’ charts to keep the nursing 
staff of the hospital unaware of the charac- 
ter of the operation. Each day, all the 
patients filled in the dizziness question- 
naires in which the frequency of the 
attacks as well as the duration and severity 
of the individual attack were recorded. All 
symptoms within the Méniére’s syndrome 
complex (hearing loss, tinnitus, dizziness, 
nausea, vomiting, pressure in the ears) 
were recorded, and the patients classified 
their symptoms on a 0 to 8 scale as fol- 
lows: 


Nausea and Vomiting, 


Vertigo, Tinnitus, Patients 
Fullness, and Hearing Evaluation, 
Loss Scale 0 to 3 
None 0 
Weak-rare, noted ocea- 
sionally +1 


Strong-significant, al- 

most all the time, but 

tolerable +2 
Severe—interferes with 

daily activities, patient 

stays in bed +3 


Each month the investigators evaluated 
the patients’ present state of disease by 
giving scores from 0 to 10 depending on the 
severity of the disease: 


No Ménière’s disease 0 
1 

Slight Méniére’s 3 
4 

Severe Méniére’s 5 
6 

7 

Extremely severe Méniére’s 8 
9 

10 


After termination of the 12-month trial 
period, the investigators evaluated the 
overall effect of the operation on each 
patient. Patients also were asked to give 
their opinions of the effects of the opera- 
tion. In addition, pure tone audiograms 
were taken. The preoperative and postop- 
erative results also were classified accord- 
ing to the American Academy of Ophthal- 
mology and Otolaryngology (AAQO) clas- 
sification.’ A thorough statistical analysis 
of the median values of the patients’ total 
scores for all five measurements was car- 
ried out using the Mann-Whitney U test, 
the Friedmann test, and the Kolmogorov- 
Smirnov two-sample test. All patients par- 
ticipated in the postoperative follow-up. 
All patients were observed monthly for a 
minimum of 12 months, and the code was 
broken 12 months after the last patient’s 
operation. 





RESULTS 


The postoperative scores of the 
patients showed no time (order) effect 
or difference during the 12 months 
between the active and the placebo 
group at a 5% level of significance. 
This means that each patient can be 
used as his own control. As seen in Fig 
1, for the symptom of vertigo or dizzi- 
ness there was a significantly lower 
score postoperatively compared with 
preoperatively for both groups. 

Medians of total scores for all mea- 
surements added together are shown 
for both the active and the placebo 
group in Fig 2. There was a signifi- 
cantly (P < .01) lower score postoper- 
atively compared with preoperatively 
for both groups, while no significant 
difference between the two groups 
could be demonstrated. All patients in 
the active group had lower scores post- 
operatively compared with preopera- 
tively, while four patients in the place- 
bo group had higher scores postopera- 
tively. However, as will be seen, this 
was due to a high score for hearing 
loss and tinnitus. The total score must 
therefore be broken down into the 
individual scores for nausea and vom- 
iting, vertigo or dizziness, pressure in 
the ear, tinnitus, and subjective hear- 
ing impairment. 

For nausea and vomiting both 
groups scored lower postoperative- 
ly compared with preoperatively 
(P < .01), while no significant differ- 
ence could be registered between the 
active and the placebo groups. In the 
active group, all patients had lower 
scores postoperatively, while 13 of 15 
patients in the placebo group had low- 
er scores postoperatively. This differ- 
ence is not significant (Fig 3). 

For the measurement of dizziness 
or vertigo, the same pattern appears 
(Fig 4). For both groups a significant 
(P < .01) reduction of the scores is 
registered after the operation, but 
also a slightly significant (P < .05) 
higher score postoperatively in the 
placebo group compared with the 
active group. This higher score is due 
to only two patients (the same two 
patients whose scores for vomiting 
were high). If these two patients are 
excluded, this statistical difference 
disappears. ‘ 

With regard to tinnitus (Fig 5), the 
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patients in the active group scored 
lower postoperatively compared with 
preoperatively, while patients in the 
placebo group did not have a similar 
reduction of the scores. However, the 
postoperative scores for the active 
compared with the placebo group were 
not significantly different. 

Both groups had a significant 
(P < .01) reduction in scores for pres- 
sure in the ear (Fig 6), but no differ- 
ence could be demonstrated between 
the two groups. 

Subjective hearing impairment is 
depicted in Fig 7, where we see that 
the placebo group did not have any 
reduction of scores postoperatively, 
while the active group had a slight 
reduction. This difference is only 
slightly significant (P < .05). 

Each month, investigators at- 
tempted to give a global score for 
patients’ present. severity of disease. 
The median monthly score for both 
the active and the placebo groups 
showed a highly significant reduction 
postoperatively compared with preop- 
eratively (P < .005), while no differ- 
ence could be demonstrated between 
the two groups (Fig 8). 

At termination of the trial, each 
investigator attempted, from conver- 
sations with the patients, to assess the 
total value of the operation for each 
patient: 73% in the active group and 
80% in the placebo group were judged 
by the physician to have benefitted 
from surgery. Twenty percent in the 
placebo group and 14.5% in the active 
group were judged to have had rea- 
sonable benefit from surgery, while 
two patients (13.5%) in the active 
group had no effect from the opera- 
tion. Therefore, there was no differ- 
ence between the two groups as 
judged by the investigator when he 
was still unaware to which group the 
patients belonged (Table 1). 

At termination of the 12-month 
observation period, each patient had a 
pure tone audiogram taken, and the 
average median values for 250, 500, 
and 1,000 Hz are shown in Fig 9 for 
both the active and the placebo group; 
no difference could be demonstrated 
between the two groups. There was, 
however, a tendency in the active 
group toward better hearing postop- 
eratively compared with the placebo 
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Preoperative 


Į] Int Quart Range (25%-75%) 


Months 


6 7 8 9 10 H R 


Postoperative 


Fig 1.~Median values of interindividual total scores for vertigo preoperatively. and 
postoperatively for 12 months, active (open circles) and placebo (closed circles) groups. 
Significant (P < .01) reduction in scores exists postoperatively for both groups, and 
slightly significant (P < .05) lower scores exist in active group postoperatively compared 
with placebo group. Int quart indicates inter quartile. 


group. While not significant statisti- 
cally for all frequencies, this was sta- 
tistically significant for 250 Hz, if 
each frequency was tested separately. 
For the frequencies 500, 1,000, 2,000, 
and 4,000 Hz, no differences could be 
demonstrated between the two 
groups. The difference in the 250-Hz 
hearing postoperatively between the 
two groups was only slight (P < .05) 
and in the area of between 5 to 10 dB, 
which is almost within the limit of the 
audiometric exactness. 

The various subjective and objective 
measurements were classified accord- 
ing to AAOO posttreatment reporting 
criteria, and the results are given in 
Table 2. There was a larger number of 
patients in the active group belonging 
to class A and B compared with the 
placebo group, but this difference is 
not significant. If class C is also 
included in the success group (since 
this class includes patients with 
absence of definitive spells but deteri- 
oration of hearing), the tendency 
toward a better result among the 
active operated on patients disap- 
pears. 

At the final visit, the patients were 
asked whether they thought the oper- 
ation had been of benefit to their 
disease, and, from Table 3, we see that 


73% in the active group found good 
value from the operation compared 
with 67% in the placebo group. Three 
(20%) of the patients in the active 
group thought the value of the opera- 
tion to be reasonable, while five 
patients in the placebo group had this 
opinion. Only one patient indicated 
that the operation had no effect what- 
soever; this patient belonged to the 
active operated on group. Thus, there 
was no significant. difference with 
regard to the patients’ opinions of the 
value of the operation between the 
active endolymphatic shunt operation 
and the placebo operation. 


COMMENT 


Clinical and laboratory studies indi- 
cate that Méniére’s disease is the clin- 
ical expression of inner ear changes 
caused by dysfunction of the endolym- 
phatic sac.* This dysfunction is be- 
lieved to cause a progressive accumu- 
lation of endolymph that, in turn, 
results in distention, herniation, and 
ruptures of the endolymphatic sys- 
tem. However, the fact that the histo- 
logic features of hydrops are present 
in a multitude of conditions indicates 
that these features do not represent a 
specific pathologic picture for any 
particular disease—Méniére’s disease 
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Total Score 


Active Median Monthly Score Placebo 


300 


Preoperative 


Postoperative 


Preoperative 


Fig 2.—Preoperative and postoperative scores for both groups for 
all measurements added together. Broken lines indicate patients 
with higher scores postoperatively compared with preoperatively. 
No significant difference was found between active and placebo 
groups. 


Postoperative 






Nausea and Vomiting 
Median Monthly Score 





Placebo 


Preoperative Postoperative Preoperative Postoperative 


Fig 3.—Preoperative and postoperative scores for nausea and 
vomiting. Broken lines indicate patients with higher scores post- 
operatively. No significant difference was found between active 
and placebo groups. 





Fig 4.~—Preoperative and postoperative scores for dizziness and 
vertigo. Broken lines indicate patients with higher scores postop- 
eratively. Slightly significant (P < .05) lower scores exist in active 
group compared with placebo group. 


Dizziness 


Median Monthly Score 
Active 


Preoperative Postoperative Preoperative Postoperative 


274 Arch Otolaryngol—Vol 107, May 1981 





Preoperative 


Fig 5.—Preoperative and postoperative scores for tinnitus. Brok- 
en lines indicate patients with higher scores postoperatively..No 
significant difference exists. between active and placebo 
groups. 


Tinnitus 


Median Monthly Score 


Postoperative Preoperative Postoperative 
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Pressure in the Ear 


Median Monthly Score 


Active Placebo 









Preoperative Postoperative Preoperative Postoperative 
Fig 6.—Preoperative and postoperative scores for pressure in ear. 
Broken lines indicate patients with higher scores postoperatively. 
No significant difference exists between. active and placebo 


groups. 





Subjective Hearing Loss 


Median Monthly Score 


Preoperative Postoperative 


Postoperative 


Preoperative 
Fig 7.—Preoperative and postoperative scores for subjective 
hearing loss. Broken lines indicate patients with higher scores 


postoperatively. Slightly significant (P < .05) lower scores exist in 
active compared with placebo group. : Š 


Value of Operation 


icine eens ieee 
al 


Reasonable 


Active 
Placebo 


Fig 8.—Preoperative and postoperative values for investigator's 
global scores. No significant difference exists between active and 
placebo groups, but highly significant (P <-.005) reduction in 
scores exists postoperatively for both groups. 
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Fig 9.—Preoperyative and postoperative hearing level (250, 500, 
1,000 Hz). No. significant difference exists between the two 


groups or preoperative and postoperative values in both 
groups. : 


Audiogram 


dB 
Placebo 


Preoperative 


Postoperative Preoperative Postoperative 
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Table 2.—Reporting Criteria of the 
American Academy of Ophthalmology 


and Otolaryngology’ 


Treatment 





Active Placebo 





AAOO* 

Class No. 
1 

12 





Totalt 15 


*AAOO indicates American Academy of Oph- 
thaimology and Otolaryngology. 
Results not significant by x’ test. 


not being an exception. It is possible, 
and even plausible, that this is the 
way the inner ear reacts nonspecifi- 
cally to many pathologie conditions 
from various origins.’ It is also possi- 
ble that hydrops manifests itself as a 
postmortem change, ie, being a histo- 
logie artifact. Kimura” concluded 
that hydrops can develop from almost 
any kind of insult or injury to the 
ear. 

Jongkees, citing Hymans van den 
Bergh, states that the existence of a 
multitude of therapies—with enthu- 
siastic defenders of their efficacy—is 
the best proof of the lack of good 
therapy. Since the original description 
by Prosper Méniére of the disease 
that bears his name, there have been 
dozens of treatments proposed to cure, 
control, or alleviate Méniére’s dis- 


ease—some in vogue for only a short - 


time, others longer. None has with- 
stood the test of time. Exclusive of 
symptomatic treatment of vertigo, 
most medical therapies have no logical 
therapeutic basis. All treatments hav- 
ing an assumed palliative or curative 
effect are based on some notion of 
cause, among which are metabolic dis- 
orders, sympathetic vasomotor distur- 
bances, endocrine diseases, allergies, 
avitaminoses, and psychogenic prob- 
lems. 

In general, the explanations as to 
how these conditions affect inner ear 
physiology are hypothetical and lack 
supporting data.’ 

With regard to surgical procedures 
for treatment of Ménière’s disease, it 
remains to be shown that the specific 
surgical procedure of whatever kind is 
responsible for the claimed effect on 
the symptoms rather than a more 
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Table 3.—Patients’ Evaluation of Operative Effects 


Value of Operation 





Reasonabie 


Active 
Placebo 





nonspecific influence on the inner ear 
or even the placebo effect. 

The concept of draining the endo- 
lymphatic sac has some logical basis, 
but whether it truly can be achieved 
seems doubtful. The idea of draining 
the sac into the subarachnoid space 
against the pressure of the CSF does 
not appear very sound, or in the words 
of Schuknecht,* “it is totally incredi- 
ble.” The most common surgical proce- 
dures now used for Méniére’s disease 
attempt either to drain the endolym- 
phatic sac out into the mastoid or 
merely decompress the sac, or shunt 
endolymph into perilymph. However, 
it is extremely uncertain whether this 
is a direct influence on the endolym- 
phatic hydrops. While it has been 
shown that ligation of the endolym- 
phatic duct produces hydrops in ani- 
mals,” the histologic hydrops created 
this way did not disappear when the 
obstruction was relieved. Nobody has 
yet described a hydrops of the endo- 
lymphatic system that has disap- 
peared after any form of surgery on 
the endolymphatic sac.* However, in 
the literature there is an observed 60% 
to 80% success rate after surgery for 
Méniére’s disease. One possible expla- 
nation for this success rate could be 
the influence of the placebo effect as 
espoused by Torok’ or, as suggested 
by Schuknecht,* that the surgical pro- 
cedures have in common the propensi- 
ty to cause a shock to the inner ear, 
probably in the form of a serous (non- 
bacterial) labyrinthitis. Whatever the 
cause, it is probably nonspecific in 
nature. 

The goal of any treatment of 
Méniére’s disease is alleviation of ver- 
tiginous attacks as well as removal of 
the fear of getting these attacks, a 
fear that often prevents the patient 
from living a normal life. Some 
authors state” that the greatest mis- 
ery to the patient with Méniére’s dis- 





ease emanates from hearing loss, in- 
tolerance of noise, and tinnitus. We do 
not agree with this, and in most series, 
including the present, vertigo is the 
major indication for surgery, eg, of 
129 endolymphatic sac-shunt opera- 
tions, 126 were performed to control 
vertigo." 

In the present study we have dem- 
onstrated that a purely placebo opera- 
tion (a mastoidectomy) is as effective 
for all symptoms in Ménière’s disease 
compared with an active regular endo- 
lymphatic shunt operation. Minor dif- 
ferences could be demonstrated, but 
the major difference in symptoms was 
between preoperative and postopera- 
tive symptoms rather than between 
postoperative symptoms in the active 
compared with the placebo group. This 
alleviation of symptoms was especial- 
ly pronounced with regard to nausea, 
vomiting, and dizzy spells. Our results 
obtained by the placebo operation are 
as good as the results obtained by 
Brackmann and Anderson” with the 
shunt procedure. Also, with regard to 
classification, according to the AAOO 
the results are similar: in our series of 
placebo operations, 33% were classi- 
fied as failures (class D), compared 
with 29% in the series of Brackmann 
and Anderson.” 

When the investigator was unaware 
of the surgical procedure performed 
on the patient, his evaluation was as 
good in the placebo group as in the 
active group—80% compared with 73% 
(Table 1)—and the patients themselves 
also made similar evaluations with the 
same outcome. 

Brackmann and Anderson have 
attributed their postoperative results 
to various factors. Their results 
showed no significant difference in 
relief of vertigo regardless of the pre- 
operative hearing level. Their results 
showed no significant differences in 
relation to preoperative vestibular 


Placebo Effect—Thomsen et al 





function. They found no significant 
difference with regard to duration of 
symptoms and age at surgery, and 
found that the results in cases of fair 
flow and fair or poor sac were compar- 
able with results in cases in which 
these factors were judged to be good. 
Others, like Schindler,’ have reported 
a poor correlation between the sur- 
geon’s ability to identify the sac and 
its actual presence in histologic mate- 
rial, and Plantenga and Browning” 
noted that in 80% of their samples the 
sac “was not a sac or baglike struc- 
ture” and their Méniére’s cases 
showed no objective pathologic fea- 
tures in the endolymphatic sac or in 
the vestibular aqueduct in temporal 
bones with idiopathic endolymphatic 
hydrops when compared with nor- 
mals. 

We are therefore of the opinion that 
the impact of surgery on the symp- 
toms of Méniére’s disease is complete- 
ly nonspecific and unrelated to the 
actual shunt procedure. Furthermore, 
we believe that our success is based 
mainly on a pure placebo effect 
obtained through the surgical proce- 
dure, but quite similar to the effect 
that we have obtained previously by 
giving the patients placebo tablets.’ 

When dealing with a disease or a 
syndrome such as Méniére’s disease, 
with its fluctuations in intensity of 
symptoms, spontaneous remission of 
symptoms, etc, open uncontrolled 
studies are without any value in test- 
ing a treatment modality, whether 
medical or surgical. The investigation 
must be conducted double-blind with- 
out the investigator or the patients 
being aware to which group the 
patient belongs. It is probable that the 
bias due to the effect of the investiga- 
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tor on the patient is particularly 
prominent in the dizzy patient. The 
double-blind technique is therefore an 
absolute necessity in such investiga- 
tions, and any leak in the blind must 
be considered disastrous. For this rea- 
son we gave a standardized descrip- 
tion of the operation in the charts so 
that nursing personnel could not— 
knowingly or unknowingly—drop 
hints to the patients having had a 
placebo operation. 

The conduction of a double-blind 
trial raises many ethical questions. 
While it is accepted that controlled 
studies might be feasible in medicine 
(eg, comparing results from experi- 
mental drugs and placebos), they are 
“impossible” in surgery. Some sur- 
geons have even argued that it is 
unethical to withhold a treatment one 
believes to be beneficial even though 
it has not yet been proved. On the 
other hand, it can of course be argued 
that it is unethical not to perform 
these studies before large numbers of 
people are subjected to a procedure, 
thus limiting the number of patients 
subjected to an operation that might 
prove to be of no value. It has even 
been suggested that there should be a 
surgical equivalent of the Food and 
Drug Administration to scientifically 
test new surgical procedures before 
they are widely used.’ 

Another question is how to design 
future trials, and in what way and to 
what extent must the patients be 
informed about the trial. Comparing 
surgical treatment with simultaneous 
medical treatment of a control group 
might result in a higher success rate 
in the group undergoing surgery, but 
will tell nothing about the mechanism 
behind the success and might only 
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indicate that surgery is a better place- 
bo than medical treatment; such trials, 
therefore, will be of no value. 

A trial with one group of patients 
treated surgically and a similar group 
being kept, maybe randomly, on a 
waiting list for surgery will give rise 
to the same dilemma in evaluating the 
results and will favor surgery because 
of the patient’s strain and dissatisfac- 
tion felt while waiting for relief of 
unpleasant symptoms. Double-blind 
prospective studies are the only trials 
that might give some information 
about the efficacy of a surgical proce- 
dure. But here, informing the patients 
of the nature of the study might cause 
those undergoing purely placebo oper- 
ations to withdraw from the trial; that. 
would result in a selected control 
group and the test. results would no 
longer be representative of the 
remainder of the: patients suffering 
from the same complaints. Further- 
more, awareness of the possibility 
that they might have a purely placebo 
operation would probably reduce the 
efficacy in the actively treated group 
also, and the outcome of the trial 
would be equivocal. These were the 
thoughts influencing our decision not 
to tell the patients that they might 
receive a placebo operation, but only 
that we were testing two different, 
but equally effective, operations. 

Our investigation was initiated be- 
fore the Helsinki declaration on medi- 
cal ethics was made effective in Den- 
mark, and, therefore, was not subject 
to the demand that full patient infor- 
mation be given and informed consent 
be obtained. We believe, unfortunate- 
ly, that the Helsinki declaration will 
prevent us from performing similar 
studies in the future. 
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Osteopetrosis of the Temporal Bone 


Michael Hawke, MD; Anthony F. Jahn, MD; Denis Bailey, MD 


® Osteopetrosis is a rare hereditary dis- 
order of bone development. We examined 
the right temporal bone of a 17-year-old 
boy with recessive osteopetrosis and a 
conductive hearing loss and describe the 
histopathologic characteristics. The con- 
ductive deafness in this case was caused 
primarily by recurrent otitis media. 

(Arch Otolaryngol 1981;107:278-282) 


steopetrosis is a rare hereditary 
f O bone disorder that is character- 
ized by a defect in the mechanism 
of bone remodeling. Pathologically, 
there is excessive formation of imma- 
ture bone that results in thickening of 
the cortex of the bone and narrowing 
or even obliteration of the medullary 
cavity. In bones that are formed by 
endochondral ossification, there is also 
an abnormal persistence of calcified 
cartilaginous matrix that becomes a 
framework for the deposition of 
immature bone.’ Whereas in normal 
endochondral bone development there 
is gradual transformation of imma- 
ture bone into mature bone, in osteo- 
petrosis this transformation either 
does not occur or it occurs at a much 
reduced rate.’ This results in the for- 
mation of thick, dense, and brittle 
bones that have been aptly termed 
“chalk bones.” 

The pathologically descriptive term 
“osteopetrosis” embraces a spectrum 
of diseases that vary in clinical course 
from mild to rapidly lethal. Similar 
disorders have been observed in mice, 
rats, rabbits, and chickens In hu- 
mans, the disease is clinically and 
genetically classified into a mild 
autosomal dominant (benign) type 
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and a severe autosomal recessive (ma- 
lignant) type. The recessive form, 
which is by far the less common, 
appears early in life and may be 
detected in utero by pelvimetry films 
that disclose the sclerotic skeleton. 
The fetus is often stillborn. If the 
child survives, the child soon becomes 
severely symptomatic and usually dies 
in early life, most commonly of infec- 
tion. The autosomal dominant form of 
the disease is comparatively mild and 
is compatible with a normal life 
span. 

The pathogenesis of osteopetrosis is 
not clearly understood. Although mor- 
phologie and biochemical abnormali- 
ties have been noted with regard to 
various components of osteopetrotic 
bone, including the persistent carti- 
laginous matrix, it is generally ac- 
cepted that the osteoclast is the 
principal site of malfunction.** Expe- 
riments with rodent models of osteo- 
petrosis indicate that osteoclasts syn- 
thesize but fail to release to the extra- 
cellular space lysosomal enzymes that 
are necessary for resorption of bone 
matrix and probably also cartilage 
matrix.°* The important role of the 
osteoclast is also apparent from the 
remarkable series of experiments car- 
ried out by Walker.*"' In these experi- 
ments with congenitally osteopetrotic 
mice, normal osteoclast function was 
restored, and the osteopetrotic lesion 
was permanently cured by such meth- 
ods as temporary subcutaneous union 
(parabiosis) of affected animals with 
normal siblings or transplantation 
with normal bone marrow cells or 
normal spleen cells. Recently these 
studies have received clinical applica- 
tion, with the result that the osteope- 
trotic process in a child has been alle- 
viated by bone marrow transplanta- 
tion.” 

The defective remodeling of bone 
that characterizes osteopetrosis has 
several consequences of clinical impor- 
tance. The abnormal development and 


reduced capacity of marrow cavities in 
diploic and diaphysial bones result in 
anemia and extramedullary hemato- 
poiesis. Inefficient excavation and 
remodeling of cranial foramina dur- 
ing growth may result in a-relative 
stenosis and compression of emergent 
nerves and vessels. Cranial nerve pal- 
sies, especially those involving the 
optic and facial nerves, are frequent, 
and hydrocephalus does occur some- 
what frequently. Dental development 
may be defective, and the teeth are 
often deformed and carious. Deafness 
is often a concomitant of the disease, 
and this is usually the result of con- 
ductive rather than sensorineural ab- 
normalities. 


REPORT OF A CASE 


The condition of a 17-year-old boywas 
diagnosed as autosomal recessive (malig- 
nant) osteopetrosis. He was born of a non- 
consanguineous marriage between pheno- 
typically normal parents, and there were 
two affected and three normal siblings. 

During his short life, he had been admit- 
ted to the hospital more than 30 times. His 
disease had the following prominent. clini- 
cal features: anemia and thrombocytopenia 
with extramedullary hematopoiesis, mas- 
sive splenomegaly, pathologic fractures 
with muscle wasting and contractures, con- 
ductive hearing loss, bilateral exophthal- 
mos progressing to blindness despite surgi- 
cal orbital. decompression, and recurrent 
severe bone pains. There. was a docu- 
mented episode of subarachnoid hemor- 
rhage at the age of 10 years. 

The patient was first referred to an ear, 
nose, and throat service at the age of 13 
years, with several years’ history of mild 
bilateral hearing loss that was thought to 
be caused by cerumen impaction. Examina- 
tion showed thickened tympanie mem- 
branes and fluid in the middle ear, with a 
conductive hearing loss that averaged 25 
dB bilaterally over the speech frequencies. 
At myringotomy, glue-like mucus was aspi- 
rated, and polytef (Teflon) ventilation 
tubes were inserted. During the next three 
years, he had repeated myringotomies with 
replacement of ventilation tubes, with 
some hearing improvement each time. 
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Management of his serous otitis was com- 
plicated by recurrent acute otitis, otorrhea, 
and cerumen impaction. During the three 
years, his conductive hearing loss in- 
creased, and he was fitted with a hearing 
aid that raised his speech reception thresh- 
old to 10 dB. The last audiogram showed a 
conductive hearing loss in both ears that 
averaged 50 dB across the speech frequen- 
cies. Bone conduction curves were normal 
throughout (Fig 1). 

At last admission, the patient had gener- 
alized bone pains and dependent edema. At 
this time, laboratory studies disclosed the 
following values: total serum protein, 5.5 
g/dL; WBCs, 3,900/cu mm; platelets, 6,000/ 
cu mm; and hemoglobin, 5.5 g/dL, dropping 
to 3.7 g/dL immediately before death. The 
immediate cause of death was staphylococ- 
cal septicemia. 

At autopsy, the skeletal changes and 
bony histologic characteristics were consis- 
tent. with severe osteopetrosis. Cortices of 
long. bones were difficult to identify and 
consisted of layers of appositional lamellar 
bone, with the lamellae parallel to the 
surface. A few irregular Haversian canals 
were present; some of these canals had 
deposited ‘concentric lamellae, but lacked 
any osteon pattern both in the cortex and 
the thickened trabeculae of the spongiosa. 
Epiphysial regions showed decreased cellu- 
larity with increased amounts of intercellu- 
lar matrix. Marrow spaces were reduced 
and mostly replaced by immature woven 
bone that occasionally contained islands of 
residual cartilage. The residual marrow 
consisted of abnormally densely packed 
myeloid elements. Osteoclasts were greatly 
decreased in ‘number. Fracture sites 
showed wide: bony disruption with ineffi- 
cient. and immature, although exuberant, 
attempts: at bony. repair. 

The spleen hada thick fibrous capsule 
and septae. Siderosclerotic (gamma) nod- 
ules were present. on microscopy in the 
spleen and renal pelvis. Extramedullary 
hematopoiesis and hemosiderin were pres- 
ent in many tissues, especially in the liver, 
spleen, lymph nodes, and dura. 

The brain showed unusual changes with 
much subpial deposition of hemosiderin. 
This deposition was intracellular in macro- 
phages and. astrocytes, and it was also 
observed in extracellular areas. Calcifica- 
tion of vessels was prominent. In these 
areas, there was neuronal loss, ovoid bodies 
most likely derived from axons, and some 
gliosis. The meninges also contained hemo- 
siderin deposits. The features were consis- 
tent with superficial siderosis of the CNS, 
a result of chronic hemorrhage into the 
subarachnoid space from chronic thrombo- 
cytopenia. 

The right temporal bone was removed 
for histopathologic examination, and a seg- 
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Fig 1.—Composite audiogram illustrating bilateral decrease in air ‘conduction with 


well-maintained bone conduction. 


ment of squama was obtained for undecal- 
cified processing. 


PROCESSING AND EXAMINATION 


The right temporal bone was removed as 
a block, according to the technique de- 
seribed. by Schuknecht." The bone was 
fixed in 10% neutral-buffered formalin for 
two weeks. The bone was processed accord- 
ing to the method described by Hawke et 
al,‘ substituting the tetrasodium edetate 
decalcification technique detailed by Guss- 
en and Donahue" in place of trichloroacetic 
acid. 

A portion of the temporal squama was 
removed before decalcification, and unde- 
calcified sections were prepared according 
to the technique described by Hawke et 
al 


MICROSCOPIC FINDINGS 
Middle Ear 
The middle ear space was normal in 
size and shape. The depth of the mid- 
dle ear, measured from the fibrous 
layer of the tympanic membrane to 
the medial surface of the stapes foot- 


plate; was 8.0 mm. The mucoperios- 
teum that lined the middle ear was 
grossly thickened and showed several 
microscopic: mucous. inclusion cysts 
and hypertrophy of the microscopic 
mucus-forming glands. Most. of the 
middle ear space was occupied by 
thick eosinophilic granular serous ma- 
terial that represented’ inspissated 
serous fluid, and there was a small 
air-containing area present. The fi- 
brous tissue that was-observed in the 
middle ear resembled that found after 
chronic serous or suppurative otitis 
media with, in some areas, a more 
primitive loose mesenchymal appear- 
ance (Fig 2). The overgrowth and sol- 
idification that were seen in the bone 
of the pyramid were characteristic of 
osteopetrosis. The tympanic mem- 
brane had a thickened fibrous (mid- 
dle) layer. 

The malleus contained an abnormal 
primitive cartilaginous matrix with 
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Fig 2.—Horizontal section at low power 
showing serous fluid and postinflammato- 
ry fibrous tissue in middle ear. Stapes is 
immature in form. Mastoid process is not 
pneumatized (hematoxylin-eosin, x 1.5). 





Fig 5.—Otic capsule adjacent to scala 


media shows normal appearance (hema- 
toxylin-eosin, x 10). 


HE] Ske e 
Fig 8.—Another area adjacent to that in Fig 
6, showing Pagetoid appearance with no 


chondrocytes present (hematoxylin-eosin, 
x 10). 





poor intrachondral bone formation. 
The anterior suspensory ligament of 
the malleus was ossified (Fig 3). The 
short process of the incus was embed- 
ded in embryonic fibrous tissue, which 
completely filled and obliterated the 
fossa incudis. The incudomalleal joint 
showed immature development. The 
stapes was present in a primitive 
form, intermediate between the ring 
shape of the fetus and the adult 
appearance (Fig 2). The stapedial 
artery was not persistent. The mucosa 
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Fig 3.—Ossification of anterior malleal liga- 
ment (hematoxylin-eosin, X 10). 





showing numerous persisting cartilage 
cells with immature intrachondral ossifica- 
tion (hematoxylin-eosin, x 10). 





Fig 9.—Undecalcified section of temporal 
squama showing mosaic Pagetoid appear- 
ance (toluidine blue, x 10). 


over the annular ligament was thick- 
ened. Postinflammatory fibrous tis- 
sue was present between the posterior 
annular ligament and the seventh 
cranial nerve, which was lying free 
outside the Fallopian canal at this 
level. The round window membrane 
was not thickened; however, the round 
window niche was filled with em- 
bryonic immature fibrous tissue. 

The tendon of the tensor tympani 
muscle was embedded in a fibrous 
tissue. The Eustachian tube orifice 






4 a7) eS Ct 
Fig 4.—Microfracture through otic cap- 
sule, between vestibule and medial wall of 
Fallopian canal at midmodiolar level. 
There is evidence of fibrous healing (he- 
matoxylin-eosin, x 10). 





Fig 7.—Area adjacent to that in Fig 6, 
showing more severe intrachondral ossifi- 
cation (hematoxylin-eosin, x 10). 


was patent and appeared to be of 
normal dimensions within the bony 
portion. The mucosa that lined the 
area of the Eustachian tube between 
the bony and cartilaginous portions 
was thickened with the formation of 
microscopic mucous inclusion cysts. 
The horizontal portion of the Fallo- 
pian canal showed a slight irregularity 
on the internal (endosteal) surface. A 
microfracture that showed evidence of 
fibrous tissue healing was present 
between the Fallopian canal and the 
vestibule at the level of the midmodio- 
lar section (Fig 4). 

The vertical portion of the Fallopian 
canal showed a dehiscence, with the 
facial nerve lying outside of the Fallo- 
pian canal. This was most severe at 
the level of the stapes footplate. The 
aditus ad antrum was completely 
obliterated with loose embryonic me- 
senchymal fibrous tissue, which, in 
some areas, showed small foci of 
hemosiderin pigment deposition. The 
entire mastoid air cell system was 
absent, and the mastoid. was filled 
with sclerotic osteopetrotic bone. In 
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the mastoid, there were several areas 
of persistent large immature cartilage 
cells with poor intracartilaginous cal- 
cification. The area between the carti- 
lage cells was filled either with imma- 
ture bone spicules or embryonic 
fibrous tissue. 


Otic Capsule 


The otie capsule appeared grossly 
normal. There were many calcified 
(endochondral) cells. Several of the 
endochondral cells had been ossified. 
The intrachondral bone appeared nor- 
mal, and. there was evidence of bone 
remodeling present around the capil- 
laries that were within the otic cap- 
sule (Fig 5). 


Periosteal Bone 


A spectrum of abnormal bone for- 
mation and remodeling was noticed in 
the areas of the mastoid adjacent to 
the mastoid antral area. The bone in 
this area showed an abnormally per- 
sistent. cartilaginous matrix that pro- 
vided a framework for the irregular 
deposition of immature new bone (Fig 
6 and 7). 

In other areas, the periosteal bone 
was Pagetoid in appearance, showing 
numerous irregular apposition lines 
and an irregular woven (mosaic) 
appearance that provided evidence of 
increased and abnormal bone remod- 
eling (Fig 8). In the fibrous tissue of 
the promontory in the area of Jacob- 
son’s nerve, a few areas suggestive of 
osteoid formation were seen project- 
ing into the overlying fibrous tissue. 

The membranous vestibular laby- 
rinth, the cochlea, and the internal 
canal were normal. 

The undecalcified portion of tempo- 
ral squama lacked a defined inner or 
outer cortical layer. The temporal 
squama was thickened (11 mm) and 
consisted of dense, irregular woven 
bone that lacked fully developed Ha- 
versian systems, A moderate number 
of fibrovascular spaces were noted; 
some of these contained hematopoiet- 
ic marrow. Osteoid formation was 
occasionally noted on the margin of 
these fibrovascular spaces. In some 
areas, the bone displayed an irregular 
disorganized mosaic pattern that re- 
sembled Paget’s disease. No chondro- 
cytes were: noted in the temporal 
squama {Fig 9). 
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COMMENT 

Although there are numerous re- 
ports in the literature that deal with 
the clinical features of osteopetrosis 
of the temporal bone,'’?' histologic 
evidence is limited and does not 
always substantiate clinical impres- 
sions. 

Deafness is the most common fea- 
ture of osteopetrosis of the temporal 
bone. Although the hearing loss is 
attributed by some authors''”’ to audi- 
tory nerve compression by bony over- 
growth of the internal auditory canal, 
the hearing loss in most cases is con- 
ductive rather than sensorineural.” 
The present case is unique in that both 
audiometric and histologic documen- 
tation was available, and it also dem- 
onstrates a pure conductive defect. 
The analogy between blindness 
caused by optic canal stenosis and 
deafness caused by internal auditory 
canal stenosis does not, therefore, 
necessarily hold true in all cases. 

Various authors have attributed the 
conductive hearing loss to different 
mechanisms. There appear to be three 
mechanisms that operate to some 
degree in each specific case, as fol- 
lows: 

1. Excessive bone formation that 
involves the walls of the tympanic 
cavity and ossicles has been postu- 
lated,” and in some cases, this forma- 
tion has been documented. Jones and 
Mulcahy" discussed a surgical case 
with bony overgrowth of the external 
canal, ossicles, and tympanic cavity; 
this case also showed roentgenograph- 
ic evidence of minimal narrowing of 
the internal auditory meati. Suga and 
Lindsay” found dramatic overgrowth 
of the periosteal bone of the otic cap- 
sule, with exostoses projecting into 
the middle ear cavity. It should be 
stressed that although bony over- 
growth is in keeping with the patho- 
logic condition of osteopetrosis, it was 
by no means an invariable feature in 
the few cases with morphologic docu- 
mentation. 

2. Defective resorption and remod- 
eling that involve the middle ear cavi- 
ty and its contents was found to some 
degree in every documented case. The 
two histologie reports by Suga and 
Lindsay and Myers and Stool” and 
the present case demonstrate a lack of 
pneumatization of the mastoid an- 





trum and process. In addition, the 
present case showed residual em- 
bryonic mesenchyme that filled the 
aditus ad antrum and fossa incudis. 
The stapes in the case reported by 
Myers and Stool” and in the present 
case was marked by delayed remodel- 
ing; in the case reported by Myers and 
Stool,” it was fetal (ring-like) in shape 
and traversed by a stapedial artery, 
and in the present case, it was inter- 
mediate in shape between fetal and 
adult. The other ossicles were normal- 
ly formed. 

3. Recurrent otitis media is the 
most constant clinical feature of 
osteopetrosis of the temporal bone. 
Three of five malignant osteopetrotic 
patients who were examined by Wong 
et al showed evidence of serous oti- 
tis. All three of the previously men- 
tioned temporal bone reports had his- 
tologic evidence of recurrent. otitis 
media. The present case, in particular, 
was noteworthy for a long history of 
recurrent suppurative and serous oti- 
tis media. Since the bony Eustachian 
tube appeared to be of normal caliber, 
obstruction caused by overgrowth was 
not a contributing factor. 

Several possible explanations for 
recurrent. otitis media should be con- 
sidered. In view of the chronic pancy- 
topenia associated with malignant 
osteopetrosis, the patient’s antimicro- 


_bial defenses are compromised with 


resultant predisposition to recurrent 
ear infections. Although the changes 
in calcium metabolism in osteopetro- 
sis have not, as yet, been fully charac- 
terized, it is possible that altered ion- 
ized calcium levels in the middle ear 
affect the physicochemical properties 
of mucus. The key role of ionized 
calcium in ciliary motility is well 
established.” A defect in calcium 
metabolism may thus compromise 
mucociliary clearance in two ways. 
Facial paralysis is a feature that is 
variably associated with osteopetrosis. 
Hammersma“ reported recurrent 
acute facial palsies in childhood with 
subsequent improvement. Yarington 
and Sprinkle™ reported a case in 
which surgical decompression of the 
paralyzed facial nerve disclosed nar- 
rowing of the facial canal at the stylo- 
mastoid foramen and swelling of the 
nerve trunk proximally. Wong and 
colleagues™ reported facial paralysis 
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in three of six patients. All of these 
patients demonstrated good tearing, 
and no treatment was reported.” 

Although it is tempting to ascribe 
facial palsy with nerve compression 
caused by overgrowth of the facial 
- canal, significant substantiation for 
this is lacking. The incidence of facial 
paralysis and blindness caused by 
optic canal overgrowth vary and 
appear to have no correlation. His- 
tologic studies demonstrate no evi- 
dence of facial nerve compression, but 
rather facial canal dehiscence, with 
herniation of the nerve into the mid- 
dle ear cavity. The dehiscence in each 
case is above the oval window, which is 
known to be the most common site for 
minute anatomic dehiscence in normal 
ears." None of the histologically 
examined cases had a clinical history 
of facial paralysis. 

Recalling that the bony Fallopian 
canal has the same embryonic origins 
as the stapes (second branchial arch), 
the large canal. dehiscences that are 
demonstrated may tentatively be at- 
tributed to the defective development 
that also affects the stapes. Some 
degree of bony overgrowth may play a 
role in displacing the nerve out of the 
canal and into the tympanic cavity, 
but there is no firm histologic evi- 
dence that nerve compression by 
osteopetrotic bone is responsible for 
facial paralysis in this disease, The 
recurring and resolving episodes of 
acute facial paralysis quoted by Ham- 
mersma™ may be caused by some nar- 
rowing of the Fallopian canal with 
decreased room to accommodate a 
mildly edematous nerve; however, 
these episodes may also be caused by 
acute otitis media that affects the 
unprotected nerve exposed via a 
dehiscent canal. 

The histologic characteristics of the 
otic capsule showed variation among 
the cases reported by Suga and Lind- 
say" and by Myers and Stool” and the 
present case. The endochondral layer 
of the otic capsule in the present case 
was grossly normal, and there was no 
evidence of the abnormal blue-stain- 
ing characteristic described by Myers 
and Stool.*? The endochondral layer 
was also normal in the case reported 
by Suga and Lindsay,” and these 
staining . differences could be ex- 
plained either on the basis of the 
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considerable age difference between 
one case’ and the other two cases’ or 
variations in staining technique. The 
endosteal layer was normal in all 
reports. Suga and Lindsay’* reported 
a greatly thickened and overgrown 
periosteal layer; the periosteal layer in 
the present case showed an abnormal, 
irregular woven bone that was only 
slightly overgrown. Within the perios- 
teal layer, a wide spectrum of bone 
abnormalities was found. In some 
areas, the bone had an irregular wov- 
en Pagetoid appearance (Fig 8), while 


in others, the bone consisted of primi- _ 


tive cartilage cells that showed intra- 
chondral bone spicule formation (Fig 6 
and 7). The morphologic characteris- 
tics of this layer were not detailed by 
Myers and Stool,” but it was noted 
that the staining of the periosteum (as 
in the present case) was normal. The 
otic capsule around the oval window 
was in keeping with capsular appear- 
ance elsewhere. There was no evi- 
dence of otosclerosis or new bone for- 
mation, either in the present case or in 
the case reported by Suga and Lind- 
say.’ 


CONCLUSIONS 


Hearing loss, facial paralysis, and 
blindness are well-documented com- 
plications of recessive (malignant) 
osteopetrosis. Although blindness is 
attributed to optic nerve compression 
by bony overgrowth of the optic canal, 
the analogy cannot easily be extended 
to hearing loss and facial paralysis. 

Our report: substantiates the evi- 
dence first put forward by Myers and 
Stool” that in osteopetrosis there is no 
anatomic abnormality within the tem- 
poral bone to account for sensorineu- 
ral deafness. Further, other clinical 
studies (and audiometric findings in 
the present. case) demonstrate that 
hearing loss in recessive osteopetrosis 
is usually conductive not sensorineural 
in nature. 

A number of factors are suggested 
to account for conductive hearing loss 
with this disease. These include defec- 
tive bony development and remodel- 
ing, excessive bone formation, and 
recurrent otitis media. Clinical reports 
of facial paralysis vary and are diffi- 
cult to reconcile with histologie find- 
ings of facial canal dehiscence and 
nerve herniation. 
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@ The records of 84 patients with peri- 
tonsillitis were reviewed. Only 19% (16) of 
the patients had a history of two or more 
notable episodes of pharyngitis. Six 
patients underwent an immediate tonsil- 
lectomy. The remainder of the patients 
was treated initially with drainage and 
parenteral antibiotics. Twenty-one pa- 

_. ‘tients underwent an interval tonsillecto- 
* my, and 57 patients had no further thera- 
py. Of those patients who received no 
further therapy, 72% (41) of the patients 
had either one or no subsequent episodes 
of sore throat symptoms. Only one patient 
had recurrent peritonsillitis. Peritonsillitis 
may not necessarily be an indication for 
an interval tonsillectomy, and it can rea- 
sonably be managed by drainage and 
antibiotic therapy. 
(Arch Otolaryngol 1981;107:283-286) 


isease of the peritonsillar space 
has classically been treated by 
incision and drainage. The 14th cen- 
tury French surgeon Guy de Chauliac 
is credited with the first account of 
incision and drainage for a peritonsil- 
lar abscess.' To our knowledge, Chas- 
saignac’ performed the first complete 
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Peritonsillitis 


Evaluation of Current Therapy 


Marvin P. Fried, MD, J. L. Forrest, MD 


tonsillectomy for a peritonsillar ab- 
scess in 1859. Numerous articles have 
appeared that extol the benefits of an 
immediate, or quincy, tonsillectomy.” 
Tonsillectomy, whether immediate or 
delayed, is rarely questioned as a nec- 
essary procedure after severe periton- 
sillar disease. To our knowledge, this 
practice has not been reviewed since 
the era before antibiotie therapy. It is 
the purpose of this study to evaluate 
the current natural history of periton- 
sillar disease, as well as its therapy. 
The loose connective tissue that sep- 
arates the fascial “capsule” of the 
tonsil (a portion of the pharyngobasi- 
lar fascia) forms the potential periton- 
sillar space. A collection of minor sali- 
vary glands, Weber’s glands, are 
located on the superior surface of the 
upper pole of the tonsil and may con- 
tribute to peritonsillar infection.” 
The term “peritonsillitis” is used 
herein to encompass both peritonsillar 
abscess and cellulitis. Both entities 
seem to be stages in the same disease 
spectrum; they are differentiated only 
on a clinical basis by the return of 
purulent material on drainage. How- 
ever, because of the anatomy of the 
potential peritonsillar space, pus may 
be loculated and not drained by aspi- 
ration or by incision. In such situa- 
tions, an abscess may well exist, but a 
diagnosis of cellulitis is made. Bran- 
dow,' in a study of 156 patients with 
definite peritonsillar abscesses that 


were diagnosed at tonsillectomy, not- = 
ed that 30% of the patients had locu-°. 
lated collections in areas other than 
the superior pole. We, therefore, 
define peritonsillitis as a clinical con- 
dition of gross tonsillar infection in a. 
septic patient with localized swelling 
in the peritonsillar region: When a 
patient’s symptoms are great enough 
to suggest an abscess and to warrant 
aspiration or. incision and. drainage 
and if purulent material is obtained, 
then the diagnosis of an abscess is 
made. If purulence is not obtained, 
then the condition is termed “celluli- 
tis.) ee paiia 
PATIENTS AND METHODS 

We reviewed the charts of patients who 
were admitted to Boston City. Hospital 
with the diagnosis: of peritonsillitis (ab- 
scess or cellulitis) from July 1969. to June 
1977. During this period, some patients 
with peritonsillitis were treated entirely on 
an outpatient basis, and these patients are 
not included in the study. The conditions of 
84 patients were diagnosed. 

At admission, a routine history and 
physical examination were performed for 
each patient. Specific information as to a 
history of previous sore throat symptoms, 
days of illness before admission, as well as 
therapy, were noted. Signs of drooling, 
trismus, and location of infection were 
recorded, as well as the temperature at 
admission. 

Incision and drainage were perforn 
61 patients. Pus was obtains F 

ients. ien ‘Lituted-the. < 
patients. These patients coy a? 
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group with abscesses. Twenty patients had 
no pus on drainage. Another 23 patients 
had no return of pus on aspiration. These 
43 patients constituted the group with 
cellulitis. All patients received parenteral 
antibiotice therapy, usually penicillin G 
potassium, except in cases of penicillin 
allergy or sensitivity to another agent that 
was proved by culture. An immediate ton- 
sillectomy was performed in six patients, 
an elective tonsillectomy (averaging six 
weeks after the initial peritonsillitis) was 
performed in 21 patients, and no further 
therapy was given in 57 patients. 

Follow-up data were obtained by three 
methods. The hospital records, which 
ineluded both admissions and clinic visits, 
were reviewed, A questionnaire was sent 
to each patient. The patients were asked to 
respond in writing or in person at the 
Otolaryngology Clinic, Boston City Hos- 
pital. Those patients who were not reached 
for current information by either method 
were contacted by telephone. Specific 
information that was requested included 
the number of sore throats after a hospital 
discharge, repeated cases of peritonsillitis, 
and the need for physician consultation 
and antibiotic therapy or an interval tonsil- 
lectomy. Follow-up data were obtained in 
62 patients (74%). 


RESULTS 


The average age of the 84 patients 
was just older than 20 years; the 
groups with abscesses and cellulitis 
were comparable (Table 1). 

A total of 52 patients (62%) from the 
entire group had no previous history 
of sore throat symptoms that were 
severe enough to be recalled at admis- 
sion (Table 2). Only 19% (16) of the 
patients had greater than two epi- 
sodes each year. Among the group 
with abscesses, 75% (31) of the 
patients lacked a history of previous 
notable pharyngeal disease. 

Many similarities appeared in the 
groups with abscesses and cellulitis. 
Patients with abscesses that were 
proved by drainage had prodromal 
periods similar to those patients with 
cellulitis (Table 3). Both groups had 
slightly more than four days of symp- 
toms. Analysis of this study’s data 
showed no difference in the initial- 
appearing signs or symptoms. 

Some differences between the 
groups with abscesses and cellulitis 
were noted in information that was 
obtained -at admission (Table 4). A 
larger percentage of patients with 
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Table 1.—Ages and Sex 
Distribution of Patients 
With Peritonsillitis 


Group 
ee OEA 
Celtuli- 

Abscess tis 

Average age, yr 20.7 

Age range, yr 6-42 

No. of M patients 24 

No. of F patients 17 

Total No. 

of Patients 41 





Table 2.—Medical History of Patients 


No. (%) of 
Patients 


History Abscess — Cellulitis 


Without previous 
sore throat 
symptoms 

1 previous 
episode 2(5) 

2 or more 
episodes 
each year 

Unknown 

Total 


23(53) 


29(70) 
5(12) 
8(15) 


4(10) 
41(100) 


10(23) 


5(12) 
43(100) 





abscesses were noted to have drooling 
and trismus. Also, no patient with an 
abscess had bilateral disease, whereas 
23% (ten) of the patients with cellulitis 
had both sides involved. 

Recent dental disease (caries, peri- 
odontal infection, or abscesses) was 
noted in more than 20% (18) of all 
patients. This information was not 
obtained or noted at admission in 
more than three fourths of all 
patients. Thus, it is impossible to state 
whether a high correlation between 
dental infection and peritonsillitis 
may exist. However, these data are 
intriguing and justify more investiga- 
tion. 

All patients received parenteral 
antibiotic therapy, usually penicillin. 
The average hospital stay was 4.3 
days, and it was equal for patients 
with cellulitis or abscesses. Before dis- 
charge, oral antibiotic therapy was 
started and continued for ten to 14 
days. 

Besides incision and drainage, two 
modes of additional surgical therapy 
were used (Table 5). These were 
immediate and interval tonsillecto- 
mies. Six patients underwent an 
immediate tonsillectomy, and five 
patients had a quincy (abscess) tonsil- 





Table 3.—History of Present Illness 


Group 
ara 


Abscess Cellulitis 


No. of days of 
sore throat 

No. (%) of pa- 
tients receiving 
antibiotics at 
admission 

Temperature of 
patients receiv- 
ing therapy at 
admission, °C 

Temperature of 
patients un- 
treated at ad- 
mission, °C 

Average tempera- 
ture (entire 
group), °C 


Table 4.—Admission Data 


No. (%) of 
Patients 
P onnennnenmmeetinmmenmenmemmnman 


Abscess Cellulitis 


12(30) 17(40) 






















Drooling 37(90) 24(56) 
Trismus 38(93) 29(67) 
Side 
L 21(51) 16(37) 
R 20(49) 17(40) 
Bilateral 0 10(23) 
Recent dental 
disease 11(27) 7(16) 
Unavailable den- 







tal disease in- 
formation 





28(68). = 36(84) 





lectomy. Follow-up data were ob- 
tained for all but one patient; no 
further episodes of sore throat symp- 
toms were noted. An elective tonsillec- 
tomy was performed at an average 
interval of four to eight weeks after 
the immediate tonsillectomy. Twenty- 
one patients had an interval tonsillec- 
tomy; follow-up data were obtained 
for 13 patients. Eleven patients had no 
further throat problems, one patient 
had one subsequent episode of pha- 
ryngitis, and one patient had two or 
more attacks of pharyngitis. The last 
and largest group had no further ther- 
apy. This group comprised 57 patients, 
or 68% of the entire group. Thirty-six 
patients had no further throat symp- 
toms, and five more patients had only 
one subsequent incident. Thus, 72% of 
the group (41 patients) that received 
no further therapy had either one or 
no subsequent bouts of sore throat 
symptoms. Of the group without any 
further therapy, no follow-up data 
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Table 5.—Treatment and Follow-up 


No. of 
Patients 
PEE EE 
Treatment* Abscess Cellulitis 
immediate ton- 
sillectomy 
0 sore throat 
NA 
Subtotal 
Elective tonsil- 
lectomy 


0 sore throat 

1 sore throat 
2+ sore throat 
NA 

Subtotal 


No tonsillectomy 

0 sore throat 14 

T sore throat 2 

2+ sore throat 1 
(Repeated 
abscess) 

NA 6 

Subtotal 23 





*NA indicates information not available; 0 
through 2+, number of sore throat episodes. 


could be obtained in 13 patients. Only 
three patients had two or more epi- 
‘sodes of sore throat symptoms, and 
one of these patients had repeated 
peritonsillitis (abscess). 

The average follow-up was three to 
3.3 years in the group with abscesses 
and 2.7 years in the group with celluli- 
tis. As noted previously, follow-up 
data were obtained in 62 patients, or 
74% of the entire population. 


COMMENT 


There is little doubt that peritonsil- 
litis implies extension of tonsillar 
infection to the surrounding tissue. 
Infection, once in the peritonsillar 
space, may spread to the parapharyn- 
geal space and then along the vessels 
of the neck to the mediastinum or 
base of the skull.’ Lee et al® listed 
the following complications of peri- 
tonsillitis: (1) spontaneous rupture 
with aspiration and pulmonary ab- 
scesses, (2) dissection into the para- 
pharyngeal space, (3) involvement of 
the retropharyngeal space and me- 
diastinum, and (4) intracranial in- 
volvement with cavernous sinus 
thrombosis, brain abscess, meningitis, 
and osteomyelitis of the sella turcica. 
In 1933, Salinger and Pearlman" diag- 
nosed 85 cases of peritonsillar abscess 
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associated with hemorrhage. Of these 
patients, 23 required common or 
external carotid ligation, and the con- 
ditions of 58 patients were controlled 
by local measures. Five of the patients 
who underwent ligation died, and 29 
patients in the locally controlled group 
died. However, since the advent of 
antibiotic therapy, such complications 
are rarely reported. In fact, in review- 
ing the current literature, to our 
knowledge, the only reference to pos- 
sible catastrophic hemorrhage was in 
a case report of an internal carotid 
artery aneurysm, which appeared as a 
peritonsillar abscess.'? One should still 
be aware of the potential complica- 
tions, even as other modes of therapy 
are considered. 

A second point noted in the present 
study is the lack of a previous history 
of pharyngeai disease. Sixty-two per- 
cent (52) of the entire group had no 
previous throat symptoms of impor- 
tance; 70% (29) of the group with 
abscesses also had no history of throat 
problems. Moreover, only one patient 
in the entire group had a second (ipsi- 
lateral) abscess, almost two years 
after the first abscess was drained. 
Numerous investigators have stated 
that peritonsillar abscesses tend to 
recur." To our knowledge, this has 
been supported in only two studies. 
Bonding’ reported a previous abscess 
rate of 11% in 304 patients who under- 
went an immediate tonsillectomy. 
McCurdy and Hays’ noted three of 22 
patients with recurrent abscesses. 
One would suspect that the fibrosis 
occurring after an inflammatory pro- 
cess would obliterate the potential peri- 
tonsillar space. Lee et al! stated that 
peritonsillitis may recur in the inter- 
val between incision and drainage 
and elective tonsillectomy. We have 
noted this in only one patient. This 
can reflect inadequate drainage or poor 
antibiotic penetration, and it does 
not seem to be a common occurrence. 

Peritonsillitis is a disease of young 
adults; the average age of the patients 
in the present study was slightly older 
than 20 years, and this is in contrast 
with acute tonsillitis, which occurs 
more often in younger persons. This 
degree of “aging” may account for the 
rapidity of spread of infection (aver- 
age, 4.3 days of symptoms) in patients 


without previous severe pharyngeal 
disease. 

Bilateral peritonsillitis occurred in 
ten patients in the present series; all 
of these patients were in the group 
with cellulitis. Bilateral abscess for- 
mation, although not found in any of 
the patients in the present study, can 
occur in up to 3% of a large series.’ 
This is to be expected if cellulitis and 
abscesses are viewed as part of a 
continuum. However, we did note that 
trismus and drooling were far more 
common in patients with diagnosed 
abscesses. Moreover, antibiotic thera- 
py did little to alter the course of 
disease once peritonsillitis was estab- 
lished. From these. data, we cannot 
draw any conclusions as to how many 
cases of peritonsillitis were averted by 
timely antibiotic. therapy. Another 
interesting point in the patients’ his- 
tories was the frequency of associated 
dental infections in this series. Al- 
though the majority of patients were 
not questioned as to specific dental 
disease, this was elicited from 27% (11) 
of the patients in the group with 
abscesses and 16% (seven) of the 
patients in the group with cellulitis. 
Whether the immediate preceding 
dental infections had a direct correla- 
tion to the development of the peri- 
tonsillitis, or rather reflected poor oral 
hygiene and pathogenic oral flora, is 
open for speculation. In any case, this 
information warrants further investi- 
gation. 

It is not unusual to be unable to 
culture pathogens. from peritonsillar 
aspirates.” Streptococcal species are 
reportedly the most. common aerobic 
bacteria culture that are isolated in 
the majority of patients.” Fortunate- 
ly, these organisms. tend to respond 
well to surgical drainage and penicil- 
lin therapy. Staphylococcus or Haemo- 
philus organisms are only rarely iso- 
lated, so that initial therapy should 
almost certainly include penicillin in 
all cases, with changes made as final 
culture results are obtained. 

Finally, the data can be analyzed as 
to indications for therapy. In a recent 
article that summarized the current 
indications for tonsil surgery, Para- 
dise and Bluestone" stated that a 
tonsillectomy would be of possible 
benefit for a confirmed peritonsillar 


Peritonsillitis—Fried & Forrest 285 














abscess. Kornblut and Kornblut” not- 
ed that a peritonsillar abscess was an 
absolute indication for a tonsillecto- 
my. It is probably with this viewpoint 
that our results seem most discordant. 
The philosophy stated by Barnes’ in 
1915, when writing his candidate’s 
thesis for the American Laryngologi- 
eal Association, that tonsillectomy is 
indicated to drain the depths of infec- 
tion since they cannot always be 
reached by incision alone, may not be 
valid today. If peritonsillitis does not 
tend to be a usual recurrent disease 
when evaluated statistically, then one 
argument for removal may not be 
valid. 

It is true that a quincy tonsillecto- 
my will give rapid symptomatic relief. 
This may be the therapy of choice in a 
military population, if tonsillectomy is 
indeed indicated.** The complication 
rate from an immediate tonsillectomy 
may be low,'* but even an occasional 
transfusion may not be necessary if 
the operation itself then can be 
avoided. The benefits of an immediate 
tonsillectomy can be stated as follows: 
(1) wide drainage, (2) rapid relief of 
pain and trismus, (3) short hospitaliza- 
tion, and (4) repeated admission not 
needed for a tonsillectomy. If an ade- 
quate drainage procedure is done (in- 
cision and drainage or aspiration) 
with appropriate parenteral antibi- 
otics, then rapid relief and a short 
hospitalization should ensue. Should 
the normal tonsil on the contralateral 
side also be removed? Current infor- 
mation is lacking to answer this ques- 
tion. 

In the present study, patients were 
hospitalized for slightly more than 
four days; this period of hospitaliza- 
tion is either comparable with,’ or less 
than, studies: of immediate tonsillec- 
tomy, and far less than studies of 
interval tonsillectomy. 
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The fact that two or more episodes 
of sore throat symptoms developed in 
only three of 57 patients in whom a 
tonsillectomy was not performed dur- 
ing the follow-up period, averaging 
three years, also tends to question the 
need for a tonsillectomy. These 
retrospective statistics. are by no 
means conclusive; however, they un- 
derscore the need for prospective 
analysis. 


CONCLUSIONS 


1. Cellulitis and abscesses seem. to 
be stages in the continuum of periton- 
sillitis, differentiated by a return of 
purulent material on drainage. De- 
grees of drooling and trismus sepa- 
rate the groups, as well as the higher 
incidence of bilateralism in the group 
with cellulitis. 

2. The pathologic importance of 
peritonsillitis is questioned in view of 
eurrent antibiotic therapy and ade- 
quate drainage. Complication rates 
are fewer than historically reported. 

3. We noted the lack of a previous 
history of sore throat symptoms in 
patients with peritonsillitis. Moreov- 
er, the recurrence rate seems to: be 
lower than generally appreciated. 

4, An interesting association may 
exist. between dental infection and 
subsequent peritonsillitis, either be- 
cause of local disease or generalized 
poor oral hygiene. We suggest further 
evaluation. 

5. Therapy should include adequate 
drainage, as well as parenteral penicil- 
lin, which should be coverage for both 
aerobic and anaerobic pathogens. 

6. A hospital stay for drainage and 
parenteral antibiotic therapy. is com- 
parable with or less than the stay for 
either an immediate or interval.tonsil- 
lectomy. 

7. A tonsillectomy may not be man- 


datory after peritonsillitis. Subse- 
quent pharyngeal disease was noted 
to be low in this study: two or more 
episodes of pharyngeal symptoms 
developed in only three of 57 patients 
in whom a tonsillectomy was not per- 
formed. The follow-up period aver- 
aged three years. 


Louis Weinstein, MD, PhD, reappraised the 
therapy for peritonsillitis in this study. 
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The Use of Povidone-Iodine 


- to Prevent Postoperative Wound Infection 


Dale H. Rice, MD, Dennis Maceri, MD 


® A retrospective analysis of the use of 
povidone-iodine in the prevention of post- 
operative wound infections was done. Fif- 
ty consecutive patients who underwent 
major head and neck procedures involv- 
ing the oral cavity or pharynx were stud- 
ied. Time-honored techniques were used, 
Including underflap suction and perioper- 
‘ative antibiotics. Immediately before skin 
closure, the operative wound was irri- 
gated with povidone-iodine solution. 
There was one minor postoperative intec- 
tion, with no fistulas, wound dehiscence, 
or other complications. The single wound 
infection cleared with simple drainage. 
This infection rate of 2% compares favor- 
ably with those previously reported in the 
literature. 

(Arch Otolaryngol 1981;107:287) 


jostoperative infections are com- 
= mon in head and neck surgery 
and lead to high morbidity and mor- 
tality. Wound infections, as is com- 
monly appreciated, are usually not 
caused by invasion of external bacte- 
ria but by the patient’s intrinsic orga- 
nisms.' In the head and neck cancer 
patient, other factors besides the 
operative procedure itself contribute 
to decreased host resistance. These 
factors include aleoholism, chronic 
lung disease, malnutrition, depressed 
cell-mediated immunity, and previous 
radiation therapy. 

During the years, techniques have 
developed to help reduce the rate of 
infection. These include Halstead’s 
principles of gently handling tissue 
and good hemostasis, minimizing op- 
eration time, and more recently, 
underflap suction and perioperative 
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antibiotics. Although the use of peri- 
operative antibiotics has been contro- 
versial, several recent prospective 
studies have demonstrated their effi- 
cacy." 

In this series an additional proce- 
dure was used. Each wound was thor- 
oughly irrigated with povidone-iodine 
solution immediately before skin clo- 
sure, after closure of the oral cavity or 
pharynx. Iodine has long been known 
to have a diverse germicidal activity 
against bacteria, viruses, protozoa, 
fungi, yeasts, and spores.’ Free, ele- 
mental iodine is water insoluble and 
tissue toxic. Povidone is a water-solu- 
ble polymer that changes free iodine 
into a water-soluble, nontoxie form 
that continues to liberate iodine. It is 
as effective against bacteria as free 
iodine without being tissue toxic. 


PATIENTS AND METHODS 


Fifty consecutive major head and neck 
patients were studied. These patients were 
operated on at either UCLA or the Veter- 
ans Administration Wadsworth Medical 
Center under the supervision of the senior 
author (D.H.R.). All patients had an opera- 
tive procedure that involved entering the 


oral eavity or pharynx. 


The patients had undergone the follow- 
ing operative procedures: laryngectomy 
and radical neck dissection (nine patients), 
laryngopharyngectomy and radical neck 
dissection (five patients), composite resec- 
tion and radical neck dissection (15 
patients), total laryngectomy (eight pa- 
tients), supraglottic laryngectomy and 
radical neck dissection (eight patients), or 
pull-through and radical neck dissection 
(five patients). All patients were treated in 
the usual fashion with perioperative anti- 
biotics, gentle handling of tissue, excellent 
hemostasis, underflap suction, and careful 
closure. In addition, all patients had their 
wounds irrigated with povidone-iodine 
solution immediately before skin closure. 
Most of the patients were operated on at 
the VA Wadsworth Medical Center, and 
the infection rate immediately before the 


use of povidone-iodine was 38% with the 
use of perioperative antibiotics. The basic 
patient population remained the same, and 
no other changes were made in patient 
treatment. 


RESULTS 


Among these 50 patients, there was 
one wound infection. This was a small, 
localized infection that responded 
readily’ to simple drainage. There 
were no wound dehiscenses or fistulas. 
Therefore, the overall complication 
rate was 2%. No morbidity or other 
complications occurred, and there 
were no untoward reactions to the 
iodine compound. 


COMMENT 


A technique of lowering the postop- 
erative wound infection rate has been 
presented. Routine irrigation of the 
wound immediately before skin clo- 
sure has resulted in a wound infection 
rate of 2% in cases in which the oral 
cavity and pharynx is. entered. There 
were no fistulas and no wound dehis- 
cences. Although not included in this 
study, the wound: infection rate for 
procedures not invelving the oral cavi- 
ty or pharynx has been zero using the 
same technique. Previously reported 
wound infection rates with the use of 
antibiotics has ranged from 6%° to 
3T% 


References 


1. Becker GD, Parel GJ, Busch D, et ak 
Anerobic and aerobic bacteriology in head. and 
neck cancer surgery. Trans Am Acad: Ophthal. = 
mol Otolaryngol 1977;84:592-602. f 

2. Yoder MG, Krause CJ, Kwyer TA: Infee- 
tious and noninfectious complications in major 
head and neck surgery. Otelaryngol Head Neck 
Surg 1979;87:797-806. 

3. Becker GD, Parell GJ: Cefazolin prophylaxis 
in head and neck cancer surgery. Ann Otol Rhinal 
Laryngol 1979;88:183-186. 

4. Bogash RC: Pelyvinylpyrrolidone iodine. 
Bull Am Soc Hosp Pharm 1956;13:227-228. 

5. Goode RL, Abramson W, Fee WE, et al: 
Effect of prophylactic antibiotics in radical head 
and neck surgery. Laryngoscope 1979;89:601-608, 


Povidine-lodine—Rice & Maceri 287 





Low-Dose Topical Atropine for Rhinorrhea 


Richard T. Jackson, PhD, John Teichgraeber, MD 


è One hundred years ago, atropine sul- 
fate was commonly used to: treat rhinor- 
rhea. Atropine sulfate was applied topical- 
ly at a dose of approximately 0.08 mg to 
each nostril in seven patients with rhinor- 
rhea caused by allergic rhinitis and in 24 
patients with rhinorrhea caused by viral 
rhinitis. All but one of the 31 patients had 
symptomatic relief. Twenty-four of the 31 

-patients showed a visible. decrease in 
secretions, and three patients showed an 
obvious vasoconstriction of nasal blood 
vessels. None of the patients experienced 
any of the side effects of atropine. Since 
this was a‘one-dose pilot study, there are 
no data available on possible rebound or 
chemical rhinitis effects. 

(Arch Otolaryngol 1981;107:288-289) 


o" hundred years ago, belladonna 
alkaloids and atropine sulfate 
were commonly used for nasal coryza 
and rhinorrhea caused by allergic 
rhinitis.’ The reputed mode of action 
of these drugs was to dry nasal secre- 
tions and to shrink the nasal mucosa 
by contraction of the small blood ves- 
sels of the nose.’ Belladonna and aco- 
nite, in conjunction with quinine and 
morphine. sulfate, were found in 
tablets used to treat rhinitis and cory- 
za; these tablets were given orally to 
abort acute rhinitis”. Pulverized. bel- 
ladonna with morphine. sulfate also 
was used, and when this mixture was 
blown into the nose, its effect was to 
reduce the hyperemia and congestion 
of the nasal mucosa.” A mixture of 0.4 
mg of atropine sulfate and 8 mg of 
morphine sulfate also was given par- 
enterally to treat coryza.* 
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Current office management of 
acute rhinitis associated with coryza 
and hay fever rarely involves the use 
of atropine, although a few oral prepa- 
rations still-use belladonna alkaloids, 
eg, a mixture of phenindamine. tar- 
trate, phenylephrine hydrochloride, 
chlorpheniramine maleate, and bella- 
donna alkaloids (Comhist) and a mix- 
ture of belladonna alkaloids, phenyl- 
propanolamine. hydrochloride, and 
chlorpheniramine. maleate (Contac). 
The use of atropine has. slowly 
decreased during the past century 
since other topical and oral medica- 
tions and decongestants. have been 
developed." 1 However, as late as 
1957, a standard pharmacology. text 
suggested the use of 0.5 mg of atro- 
pine sulfate to suppress mucous secre- 
tion. Moreover, the lay public discov- 


ered that the original medication used’ 


to treat rhinitis and coryza, while not 
shortening the course of the disease, 
often led to side effects that were 
worse than the original rhinorrhea." 

Animal investigations with. dogs 
and cats have shown that atropine was 
effective in blocking nasal secretions, 
although its effect on nasal blood ves- 
sels was equivocal. >= We decided to 
use a low dose of topical atropine in 
cases of uncomplicated rhinorrhea 
associated with allergic and. viral 
causes. We were aware of the well- 
known side effects of atropine and 
that various organs demonstrate dif- 
ferent sensitivities to anticholinergic 
drugs. Small doses of atropine inhibit 
the production of saliva, sweat, and 
bronchial secretions. Slightly larger 
doses reduce parasympathetic input to 
the heart and eye, resulting in tachy- 
cardia, loss of visual accommodation, 
and mydriasis. Moderate doses block 
the action of the cholinergic nerves 


- that. supply. the bladder and. gut, so 


that urination is impeded and peri- 
stalsis is reduced. Even larger doses 
diminish gastric secretion (Table 1). 
From the beginning of this study, we 
carefully: monitored side effects, eg, 
dry. mouth and visual difficulty in 
focusing. 


METHODS 


Thirty-one. patients with- rhinorrhea 
were treated with atropine. Those patients 
with acute rhinitis of a viral origin’ had 
associated myalgia, malaise, fever, and 
occasional pharyngeal complaints. Com- 
mon symptoms. with allergie rhinitis 
included nasal congestion, rhinorrhea, 
sneezing, and generalized pruritus of the 
eyes, nose, and throat. 

The atropine was diluted with Ringer’s 


Table 1.—Toxic Effects 
of Atropine Sulfate 
in Relation to Doses* 











Dryness of mouth and 
decrease in sweat and 
bronchial secretions 

1.0 increased heart rate, miid 
pupillary dilation, ac- 
centuation of dry 
mouth and decreased 
sweat and bronchial 
secretions 

2.0 Tachycardia, visual dis- 
turbance with marked 
dilation of pupils, and 
all of previously men- 
tioned effects at 0.5 
and 1.0 mg 

5.0 All of previously men- 
tioned effects at 0.5, 
1.0, and 2.0 mg, inhibi- 
tion of micturition, CNS 
symptoms, and peri- 
stalsis irregularity 

10.0 All of previously men- 

tioned effects at 0.5, 

1.0, 2.0, and 5.0 mg, 

increased restlessness, 

excitement, delirium, 
and coma 



























*Data modified from Goodman and Gilman.” 
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Table 2.—Symptomatic Relief 
in Patients With Allergic 
and Viral Rhinitis 


No. of Patients Relief* 


Allergic Rhinitis (N = 7) 
+++ 


1 
3 ++ 
3 


Viral Rhinitis (N = 24) 





*Three plus signs indicate relief plus 
decreased nasal secretions plus vasoconstric- 
tion; two plus signs, relief plus decreased nasal 
secretions; one plus sign, symptomatic relief; 
and zero, no relief. 


solution to a concentration of 1 mg/mL. 
The solution was insufflated into the 
nostril of each patient with the use of an 
atomizer that was calibrated to deliver 
approximately 0.04 mL in each spray. Each 
nostril was sprayed twice. Thus, the dose of 
atropine sulfate was approximately 80 ug 
for each patient’s nostril. Subsequent to 
insufflation, the patients were examined 
at 15 and 30 minutes. They were examined 
for symptomatic relief (a more patent na- 
sal airway and decreased fluid production), 
a decrease in nasal secretions, and an 
obvious decrease in mucosal hyperemia. 


RESULTS 


Table 2 shows the results of treat- 
ment. Twenty-four patients were 
treated for acute viral rhinitis, and 
seven patients were treated for aller- 
gic rhinitis. All but one of the patients 
described symptomatic relief. Twen- 
ty-four of the 31 patients showed an 
objective decrease in secretions, and 
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8. Reik HO:, Diseases of the Ear, Nose and 
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three patients showed an obvious 
vasoconstriction. None of the patients 
reported the occurrence of a dry 
mouth or visual disturbances. The 
effects of atropine lasted three to four 
hours in the five patients who were 
observed for longer periods. 

In addition to the patients men- 
tioned previously, four patients with 
allergic rhinitis were treated with half 
of the previous dose of atropine sul- 
fate, ie, 40 pg for each nostril. Two of 
the four patients obtained sympto- 
matic relief and decreased nasal secre- 
tions. 


COMMENT 


Atropine, when used topically, pro- 
vides symptomatic relief from rhi- 
norrhea without incurring the early 
side effects of the drug, eg, a dry 
mouth. The drug was effective when 
used for allergic or viral rhinitis at an 
approximate dose of 80 ug, which was 
applied to each nostril. The dose used 
routinely for preoperative medication 
ranges from 0.5 to 0.8 mg, given intra- 
venously. The drug was surprisingly 
effective in producing a patent nasal 
airway. The discontinued use of the 
drug in recent times has occurred 
most probably because of the tenden- 
cy to overmedicate. 

We do not advocate the immediate 
use of this drug in patients. This is a 
pilot study. Additional, double-blind 
testing is necessary to evaluate the 
effects of long-term use of topical 
atropine. Questions concerning possi- 
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ble rebound and chemical rhinitis can- 
not yet be answered. 

In light of the well-known mecha- 
nism of action of atropine, it is not 
surprising that the drug is capable of 
inhibiting the cholinergic stimulation 
of nasal glands.'**" However, we not 
only noted a drastic reduction in nasal 
secretions in the patients, but also a 
discernible widening of the nasal air- 
way. It was somewhat surprising to 
observe an obvious shrinkage of the 
nasal mucosa in a portion of the 
patients. Atropine seemed to cause a 
vasoconstriction, a response observed 
by the early users of the drug.‘ If this 
is true, a possible mechanism may be 
the presence of presynaptic, musca- 
rinic inhibition of adrenergic-regu- 
lated vasoconstriction as described by 
one of us (R.T.J.).2! One of us (R.T.J.) 
described evidence for a presynaptic, 
cholinergic control of the sympathetic 
nerve endings on nasal blood vessels. 
Atropine would act by blocking cholin- 
ergic modulation of sympathetic ac- 
tivity, thus releasing its resultant 
vasoconstriction. 


This study was approved by the Human Inves- 
tigations Committee, Emory University School 
of Medicine, Atlanta. 
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Endoscopic Surgery of the Nasal Fontanel 


A New Approach to Recurrent Sinusitis 


Nico J. A. Straatman, MD, Cornelius T. Buiter, MD 


© For the treatment of recurrent maxil- 
lary sinusitis, the middle meatus offers a 
good site to make an extra ostium, ie, the 
posterior nasal fontanel. The fontanel is 
situated near the natural maxillary ostium 
in the middle meatus, and this site is a 
more physiologic place, therefore, to cre- 
ate an antrostomy compared with the 
inferior meatus. Moreover, a surgical 
ostium has little inclination to become 
obliterated in this area. A special instru- 
ment was designed to perforate the fonta- 
nel. Nasoendoscopy gives an excellent 
view of the area and makes it possible to 
avoid complications. 

(Arch Otolaryngol 1981;107:290-293) 


poe maxillary sinusitis is 
no longer treated by barbers or 
surgeons, who used to pull out a molar 
and to use the socket to make an 
oroantral fistula, through which the 
diseased sinus could be rinsed and 
drained. 

Because of our increasing knowl- 
edge of pathophysiology and because 
of technologic developments, we now 
have more refined methods of diagno- 
sis and treatment that contribute 
toward a less aggressive sinus sur- 
gery, which results in a decrease of 
complications and postoperative mor- 
bidity. 
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NASOENDOSCOPY 


Nasoendoscopy is the first method 
to provide an excellent view of the 
posterior part of the middle nasal 
meatus, and it makes the posterior 
nasal fontanel accessible for diagnosis 
and therapy. With the use of nasoen- 
doscopy, an extra drainage opening 
can now be made in the maxillary 
sinus under excellent visual control at 
a more suitable site from a physiologic 
point of view, ie, in the middle meatus, 
the site where the natural maxillary 
ostium is also situated. 

The principle of sparing the tissues 
as much as possible is also applied in 
this procedure: the new ostium is cre- 
ated in the posterior nasal fontanel, ie, 
where the lateral wall of the middle 
meatus contains no bone, and the nose 
is separated from the sinus by a dou- 
ble mucous membrane only. 

There is hardly any morbidity or 
risk of complications when the opera- 
tion is carried out under endoscopic 
control. We consider a sinus patholog- 
ic condition, which can be cured only 
by making an extra drainage opening, 
the most important indication for 
endoscopic surgery of the nasal fonta- 
nel. To define the indications, it is 
necessary to survey the different 
types of maxillary sinusitis. 


TYPES OF 
MAXILLARY SINUSITIS 


On the basis of the clinical picture, 
three types of maxillary sinusitis can 


be distinguished: acute maxillary si- 
nusitis, chronic maxillary sinusitis, 
and recurrent maxillary sinusitis. 


Acute Maxillary Sinusitis 


Acute maxillary sinusitis has the 
characteristics of an acute infection in 
which the changes in the mucous 
membrane are limited to hyperemia, 
edema, and infiltration of leukocytes. 
Although the infection may heal on its 
own, medical therapy is often re- 
quired, and in a number of cases, an 
antral puncture is necessary. Surgical 
treatment is rarely indicated, as it is 
in the case of chronic and recurrent 
sinusitis. 


Chronic Maxillary Sinusitis 


The characteristic features of 
chronic maxillary sinusitis are irrever- 
sible changes in the mucous mem- 
brane, eg, hypertrophy (polyps) and 
fibrosis. In these cases, the ciliary 
movement and the secretion of mucus 
may be disturbed, which causes reten- 
tion of secretions in the sinus, which 
thus prolongs the infection. This 
vicious circle generally prevents spon- 
taneous healing. 

As early as 1889, Kiister' indicated 
that treatment should consist of 
removing the diseased mucous mem- 
brane and providing a good drainage 
opening. Several surgical techniques, 
based on these principles, have been 
described by Caldwell, Luc,’ Dixon, 
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Fig 2.—Openings in lateral nasal wall (from Buiter’). A indicates ostium of frontonasal 
duct; B, ostia of anterior ethmoid cells; C, ostia of middle ethmoid cells; D, ostium of 
maxillary sinus; E, ostia of posterior ethmoid cells; F, ostium of sphenoid sinus. 


and Wigand and Steiner.’ Previously, 
a wide access was made via the canine 
fossa to remove the diseased mucosa 
accurately, in combination with a 
drainage opening toward the inferior 
meatus (the Caldwell-Luc operation). 
Neuralgia of the infraorbital nerve is 
a well-known complication of these 
techniques. In recent years, there has 
been an increasing tendency to keep 
tissue injuries limited. Under micro- 
scopic control, a wide opening can be 
made in the inferior meatus, through 
which only the severely diseased 
mucous membrane is removed; this 
opening can also serve for drainage.‘ 
These endonasal techniques are used 
in our clinic only for treatment of 
chronic maxillary sinusitis. 
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Recurrent Maxillary 
Sinusitis 


Recurrent maxillary sinusitis is 
repeated inflammation with symp- 
tom-free periods in between. During 
the symptom-free periods, the mucous 
membrane shows no abnormalities; 
there is especially no hypertrophy or 
fibrosis, and the ciliary function is 
normal. Recurrent sinusitis may be 
caused by different factors. In some 
cases, the condition cannot be treated 
surgically because of a disturbed 
defense mechanism caused by allergy 
or nonspecific hyperreactivity. In oth- 
er cases, recurrent sinusitis can be 
treated surgically. These are cases in 
which an impaired drainage occurs 


because of a narrow ostium that 
becomes blocked even by a slight 
swelling of the mucosa; this is usually 
caused by a local disease (rhinitis, 
ethmoiditis, or infundibulitis). Since 
the mucous membrane shows only 
minor, reversible changes and the cil- 
iary activity is disturbed only for a 
short period, it is not necessary in 
these cases to remove the mucous 
membrane; only an improvement of 
the drainage and aeration is re- 
quired. 


SITES FOR MAXILLARY SINUS 
OPENING 


To the present time, the extra open- 
ing for drainage often has been made 
in the inferior meatus.’’ As early as 
1893, Zuckerkandl* pointed out that 
the middle meatus offered an ideal 
site, ie, the fontanel for making an 
opening into the maxillary sinus. 

Posteriorly, in the middle meatus, 
the maxillary hiatus is located, which 
is a defect in the bony lateral nasal 
wall (Fig 1). The nose and sinus are 
separated here by a double mucous 
membrane only. The maxillary hiatus 
is divided into an anterior and posteri- 
or fontanel by the ethmoidal process 
of the inferior concha and the dorso- 
caudal part of the uncinate process 
(Fig 2). 


SURGERY OF FONTANEL 


Siebenmann’ reportedly perforated 
the fontanel with his fifth digit, and 
he maintained that he could palpate 
swellings of the mucosa in the sinus 
through this hole. Anatomic propor- 
tions did not often allow this proce- 
dure to be followed, and proper instru- 
ments were sought, therefore. In 1903, 
Onodi” designed a trocar to perforate 
and afterward dilate the fontanel. In 
1912, Siebenmann" was the first to 
perforate the fontanel with a sharp 
spoon and to subsequently remove the 
pars membranacea with a snare and 
forceps. Kubo’? observed that an arti- 
ficial ostium in the middle meatus was 
less subject to stenosis than an ostium 
made in the inferior meatus. 

Frequent complications, eg, lesions 
of the orbital floor and profuse hemor- 
rhages from the sphenopalatine ar- 
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Fig 3.—Instruments. N indicates nasoendoscope; FP, fontanel perforator; CL, cold light; 


S, suction. 





Fig 4.—Middle meatus. F indicates posteri- 
or fontanel; O, narrow maxillary ostium; 
MC, middle concha. 


tery, caused by the fact that the oper- 
ation had to be carried out largely 
blindly and rather tangentially at the 
back of the nose, were responsible for 
the decrease in popularity of surgery 
of the fontanel. Despite this, the mid- 
dle meatus was frequently reverted 
to. In 1971, Lavelle and Spencer Harri- 
son™ described 94% open and func- 
tioning ostia of 150 cases in which an 
ostium was made in the middle mea- 
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Fig 5.—View of middle meatus at end of 
operation. FO indicates fontanel ostium; 
MS, maxillary sinus. 


tus with the aid of a Killian speculum. 
Messerklinger'' and one of us 
(C.T.B.) also suggested the surgical 
possibilities of the nasal fontanel. 

In cases of recurrent sinusitis, we 
make an extra ostium in the middle 
meatus, viz, the fontanel, in prefer- 
ence to an ostium in the inferior mea- 
tus for the following reasons: 

1. When the ciliary activity is 
normal, the transport of secretions is 





directed toward the ostium, ie, the 
middle meatus. To secure an adequate 
drainage, it is important, therefore, to 
make the surgical ostium close to the 
natural ostium. In 1965, Messerklin- 
ger demonstrated that the mucus 
transport diverges in a star-like man- 
ner from the bottom and converges in 
the same way toward the ostium. Via 
a surgical ostium in the inferior mea- 
tus, only a small segment of the sinus 
will be drained, therefore. Through 
studies of secretions transport, per- 
formed by one of us (C.T.B.),'° we have 
found that only a small part of the 
drainage of the sinus takes place via 
an antrostomy in the inferior meatus 
and that the mucus is usually trans- 
ported to the middle meatus via the 
natural ostium. 

2. Secretions from most paranasal 
sinuses are transported dorsally via 
the middle meatus, as the inferior 
meatus lacks this function. Because of 
the viscosity of the mucous blanket, 
secretions in the sinus are drawn out 
to some degree by the secretions in 
the nose. 

3. As mentioned previously, it has 
been indicated in the literature that 
ostia in the fontanel are less subject to 
stenosis. 

4. The fontanel is a double mucous 
membrane and, as such, can be perfo- 
rated more easily than the bony later- 
al wall of the inferior meatus. 

By carrying out this procedure 
under endoscopic control, we have 
been able to avoid complications (le- 
sions of the orbital floor and serious 
hemorrhages), as mentioned in the 
literature. 


SURGICAL TECHNIQUE 


We designed a coagulating sucker that is 
insulated, except for the tip, to restrict the 
coagulation effect to this point only. We 
had the instrument made with a sharp 
edge so as to be able to perforate with it 
(Fig 3). We used unipolar coagulation, and 
the oval Hopkins 70° nasoendoscope manu- 
factured by Storzcy for endoscopic control. 
We prefer the posterior fontanel for sur- 
gery since it has the largest diameter and 
varies less in size than the anterior fonta- 
nel (Fig 4). After the mucosa of the fonta- 
nel has been coagulated under endoscopic 
control with the coagulating sucker, the 
fontanel is perforated with the same 
instrument, and the ostium is made as wide 


Nasal Fontanel—Straatman & Buiter 



















Fig 6.—Three-month postoperative view of 
middie meatus. FO indicates fontanel 
ostium. 


as possible; after this step, any loose rem- 
nants of the mucosa are removed with a 
small forceps. Postoperatively, patients 
receive 0.05% xylometazoline hydrochloride 
(Otricorten} with 0.01% dexamethasone 
nose drops for one week. Nasoendoscopic 
examinations are performed in one day, 
one week, one month, three months, and 
one year after the operation. Postoperative 
views of middle meatus are shown in Fig 5 
and 6. 


RESULTS 


Although most fontanel ostia re- 
mained open, there appeared to be a 
greater tendency toward stenosis 
than we had expected on the basis of 
the literature. Gradually, we have 
made larger ostia to secure a wider 
definite opening. As a matter of fact, 
to determine whether a fontanel 
ostium is open or not is only possible 
with the aid of endoscopy. The fonta- 
nel area could not be seen before the 
development of nasoendoscopy, which 
is probably the reason why stenosis 
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Fig 7.—Mucus transport via fontanel 
ostium during rhinitis. S indicates secre- 
tion. 


has been described so rarely. We have 
performed operations in 20 cases, with 
a mean follow-up of 15 months; this is 
still too small a number for statistical 
evaluation. 

Five of the first ten cases showed a 
tendency toward stenosis while in sev- 
en of the following ten cases, the 
fontanel ostia remained open since we 
made larger ostia in these cases. 
Transport of secretions via the fonta- 
nel ostia could be observed in seven 
(60%) of the cases. From a clinical 
point of view, 17 (85%) of the patients 
showed a sharp improvement or were 
entirely free of complaints; three 
(15%) of the patients’ conditions 
remained unchanged subjectively. 
None of the patients’ conditions wor- 
sened. Complications did not occur. 


COMMENT 


The most important indication for 
surgery of the fontanel is that a path- 
ologic condition of the sinus without 
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irreversible changes in the mucosal 
lining, caused by inefficient drainage 
because of a narrow ostium, usually 
leads to recurrent sinusitis. We also 
have successfully applied this method 
several times to patients who suffered 
from headaches that were caused by 
underpressure because of a very nar- 
row ostium, after we had previously 
ascertained that the complaints disap- 
peared when an aeration tube had 
been introduced by means of the 
antroscopy cannula. We could also 
gain an impression as to the size of the 
maxillary ostium by means of flow- 
pressure registration in the sinus dur- 
ing lavage. 

No polyps or eysts can be removed 
from the maxillary sinus via a fonta- 
nel ostium, but we rarely perform 
fontanel surgery in cases with this 
kind of pathologie condition. In such 
cases, we make a large antrostomy in 
the inferior meatus under microscopic 
control, and, via this opening, remove 
only the severely diseased mucosa. 

The fontanel ostia appeared to 
function well in the previously men- 
tioned cases. Even during periods of 
acute rhinitis, no retention of seere- 
tions has occurred. We frequently 
have been able to establish that dur- 
ing such periods transport of mucus 
took place via the fontanel ostium 
(Fig 7). Likewise, headaches caused by 
underpressure disappeared. 

Therefore, endoscopic surgery of 
the fontanel provides ostia that com- 
bine the two desired physiologic quali- 
ties, namely, drainage and aeration. 


The unipolar coagulation used in this study was 
supplied from the Erbotom T71-unit provided by 
Erbe Ltd (Tubingen, Germany). 
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A Parotid Mass 


© A new benign lesion of the parotid 
gland, the serous extravasation granulo- 
ma, occurred as a unilateral, painless 
parotid mass. Histologically, the mass 
was outlined by a fibrous capsule within 
which there was granulation tissue that 
¿was admixed with histiocytes and giant 
cells of a foreign-body type with abundant 
PAS-positive granules in their cytoplasm. 
Atrophic duct spaces and microsialoliths 
occurred within the lesion. Trauma to the 
parotid gland was the proposed origin. 
(Arch Otolaryngol 1981;107:294-296) 


A considerable number of investi- 
gators have been concerned with 
the pathogenesis of the mucocele. In 
the past, there has been much debate 
over whether an epithelial lining is a 
constant finding; however, the sine 
qua non of the histologic diagnosis is 
the extravasation. of salivary gland 
mucus.” Because of this, we prefer 
the term “mucous extravasation phe- 
nomenon” (MEP) to mucocele or 
mucous retention phenomenon. Even 
though the MEP is a frequently 
encountered lesion, the occurrence of 
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Serous Extravasation Granuloma 


Alvin R. Solomon, MD; Kenneth D. McClatchey, DDS, MD; John G. Batsakis, MD 


this analogous event in the parotid 
gland has, to our knowledge, never 
been described. We report a case of 
this entity, which we have named the 
“serous extravasation granuloma” 
(SEG). 


REPORT OF A CASE 


A 69-year-old woman had a mass in the 
left parotid region that had been present 
for approximately three months. The mass 
was painless, but the sensation of swelling 
in the area was noted by the patient. The 
mass had become progressively smaller 
and firmer. The patient had no difficulty 
with chewing or talking. There was no 
history of dental disease, cutaneous infec- 
tion, or trauma. She had smoked one pack- 
age of cigarettes each day for 30 years, and 
she consumed alcohol (ethanol) on a social 
basis only. Except for a history of hypothy- 
roidism for two years’ duration that was 
treated with 60 mg of thyroglobulin (Pro- 
loid) each day, the medical history other- 
wise did not show any abnormal findings. 


Physical examination showed a.1.5-cm 


firm, slightly tender mass in the region of 
the tail of the left parotid gland. Facial 
nerve function in the left side was intact. 
The remaining results of the physical 
examination were normal. 

Laboratory data included a hemogram, 
urinalysis, and serum glucose, serum creat- 
inine, and serum electrolyte determina- 
tions; the results of all these studies were 
within reference limits. A chest film was 
interpreted as normal. 

A superficial parotidectomy was done on 
the left side. The lower portion of the deep 

















parotid lobe was also excised, and_ this 
included a 1.5-em firm. mass that was close- 
ly associated with the anterior facial 
vein. 

Six months after surgery, the patient 
was asymptomatic with no evidence of 
recurrence. 


PATHOLOGIC FINDINGS 
Gross Findings 

A well-demarcated, . firm: yellow 
nodule (diameter, 12 mm) was present 
within the parotid gland that meas- 
ured 5.0 x 2.5 x 2.5.em. The mass was 
pale yellow and homogeneous. onsec- 
tioning. No hemorrhagic or cystic 
areas were noted. 


Microscopic Findings 


The specimen was fixed in 10% 
phosphate-butfered formaldehyde so- 
lution and processed routinely in 
paraffin. Sections (5 pm) were stained 
with hematoxylin-eosin, PAS with 
and without diastase, mucicarmine, 
Alcian blue at pH 2.5, the Ziehl-Neel- 
sen tissue stain, and the Brown-Brenn 
stain. 

Within the parotid gland, there was 
a well-cireumscribed infiltrate of 
granulation tissue that was admixed 
with histiocytes, plasma cells, lympho- 
cytes, and multinucleated giant cells 
of a foreign-body type (Fig 1 and 2). 
An apparent capsule, composed of 
mature collagen with a rim of com- 
pressed but otherwise normal parotid 
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matoxylin-eosin, x 200). 





flattened cells that contain histiocytes, purulent inflammation, 
and microcalculi. Note focal disruption of duct (hematoxylin- 
eosin, x 200). 


acini, surrounded the focus of inflam- 
mation. In focal areas, bands of colla- 
gen separated the infiltrate into a 
somewhat nodular pattern. 

Histiocytes with slightly eosino- 
philic cytoplasm were the preponder- 
ant cells in the inflammatory 
infiltrate. However, aggregates of 
histiocytes with foamy clear cyto- 
plasm were also noted. 

Lymphocytic infiltrates with an 
occasional germinal center were 
noted, primarily at the periphery of 
the granulation tissue. 

Amorphous microcalculi were pres- 
ent within the granulation tissue, and 
the foreign-body-type giant cells 
tended to be most numerous adjacent 
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Fig 1.~—Granulation tissue with numerous plump histiocytes (he- 


ot 





Fig 2.—Granulation tissue with multinucleated foreign-body giant 


cells adjacent to microcalculi (hematoxylin-eosin, x 200). 
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to these particles (Fig 2). No optically 
active material was seen with polariz- 
ing filters. 

Several atrophic ducts, partially 
lined with flattened epithelial cells, 
were noted within the granulation tis- 
sue. In some areas, the lining cells 
were obliterated by accumulations of 
histiocytes. The ducts were filled with 
eosinophilic debris, foamy histiocytes, 
and neutrophils. Microcaleuli were 
noted within several of the ducts 
(Fig 3). 

A striking finding was the presence 
of diffuse large and small, PAS-posi- 
tive granules within the foamy and 
nonfoamy cytoplasm of histiocytes, as 
well as the cytoplasm of the foreign- 
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Fig 4.—High-power view of PAS-positive granules (arrows) within 
histiocytes after diastase treatment ( x 400). 


body-type giant cells. These granules 
were not affected by diastase (Fig 4). 
Much of the amorphous debris within 
the duct spaces was also PAS-positive. 
As would be expected, a similar stain- 
ing pattern with PAS was also present 
within granules in the cytoplasm of 
the cells of the serous acini of the 
surrounding rim of the parotid gland. 
The granules did not stain with muci- 
carmine and Alcian blue at pH 
2.5. Ziehl-Neelsen and Brown-Brenn 
stains for organisms were negative. 


COMMENT 


The histopathologic condition and 
incidence of the SEG reflect obvious 
differences between the parotid gland 
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and the sublingual and smaller minor 
salivary glands. In contrast with these 
glands, the parotid gland is. primarily 
composed of serous acini. In humans, 
the parotid gland is probably not a 
continuous secretor of saliva, and 
most importantly, the parotid gland 
and its duet system are much less 
accessible to the everyday trauma 
that affects the minor salivary 
glands.* There may be other less 
obvious. reasons why the SEG occurs 
so infrequently, as compared with its 
mucinous analogue. | 
Although the origin of the SEG is 
unknown, we think that trauma to the 
parotid gland is the most likely basis 
for this lesion. As noted by many 
investigators, trauma is the most com- 
mon inciting factor of the MEP of the 
minor salivary glands, and it seems 
that trauma to the parotid gland or its 
duct system plays a major role in the 
pathogenesis of the SEG.*+** In the 
present study, the patient had numer- 
ous microsialoliths within the lesion, 
and we postulate that these microsial- 
oliths may have been the cause of the 
duct injury, including perforation. 
-Extravasation of the duct contents 
then occurred, and this elicited an 
inflammatory response as does ex- 
travasation of mucus-secreting saliva- 
ry gland contents in the MEP. With 


i. Harrison. JD: Salivary mucoceles. Oral Surg 
1975;89:268-278. 

2. Sela J; Ulmansky M: Mucous retention cyst 
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3. Standish SM, Shafer WG: The mucous 
retention phenomenon. J Oral Surg 1959;17:15- 
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4, Southam JC: Retention mucoceles of the 
oral mucosa. J Oral Pathol 1974:3:197-202. 
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time, an exuberant granulation tissue 


is formed in which~ histiocytes and. 


giant cells play a major scavenger role 
in elimination of the serous secretion, 
eg, the PAS-positive granules. This is 
exactly analogous to the- proposed 


sequence of events in the MEP; the 


difference is that the phagocytic cells 
are filled with the secretory product of 
the serous parotid acini rather than 
that of the mucinous acini of the 
minor salivary gland." We have chosen 
the term “SEG,” instead of serous 
extravasation phenomenon, because 
of the more exact description of the 
histologic picture. 

Harrison and Garrett? produced 
two “extravasation mucoceles” at the 
site of experimental ligation in a main 
excretory duct of the parotid gland in 
cats. Unfortunately, there is no 
description or illustration of the histo- 
pathologic condition of these lesions, 
which were briefly mentioned in a 
discussion that otherwise was con- 
cerned with the production of the 
MEP, produced secondarily to duct 
ligation in feline sublingual glands. 
Interestingly, the parotid lesion oc- 
curred only at the site of ligation of 
the duct, whereas ligation. of sublin- 
gual gland ducts resulted in the MEP 
away from the site of ligation in 22 of 
37 animals, 
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Clinieally, the SEG must be differ- 
entiated from a parotid gland neo- 
plasm or a localized, indolent infec- 


tious or inflammatory. process. In the 


absence of a history of trauma to the 
gland, a preoperative diagnosis will be 
difficult. 

The histopathologic differential di- 
agnosis must include granulomatous 
processes, eg, sarcoidosis, tuberculo- 
sis, and mycobacterial, atypical myco- 
bacterial, and» fungal infections. 
Stains for organisms should. be done. 
Culture of the lesion would be ideal, 
but we suspect that the diagnosis will 
usually be a retrospective one, and 
fresh tissue will rarely be available for 
culture. Although not a problem in-the 
case in the present study, the presence 
of numerous cells with foamy cyto- 
plasm, along with spindled cells, may 
elicit symptoms that are suggestive of 
a malignant soft-tissue neoplasm, 
especially, if the histologic material is 
poorly fixed or the specimen is sub- 
mitted for frozen section. 

In summary, we describe a new 
lesion of the parotid gland, the SEG— 
an inflammatory process that. is analo- 
gous to the MEP of the minor salivary 
glands, but reflects the anatomic, his- 
tologic, and physiologic differences 
between the two types of salivary 
glands. i 
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Chemotherapy Before Radiotherapy and/or 
Surgery for Locally Advanced Squamous 
Cell Carcinomas of the Head and Neck | 


Martin W. Oster, MD 


_ @ Locally advanced (stage Ill and IV) 
‘squamous cell carcinomas of the head 


and neck are not well controlled with 
Surgery and/or radiotherapy. Trials of 
chemotherapy before therapy is given for 


_ local disease are currently being con- 
-ducted in an attempt to improve survival 
‘and cure rates. Initial studies are prelimi- 
nary but suggest (1) possible benefit and 


(2) no excessive toxic effects after sur- 
gery and/or radiotherapy. Head and neck 
surgeons should be aware of the status of 
these studies. 

(Arch Otolaryngol 1981;107:297-299) 


ocally advanced (stage HI and IV) 

i squamous cell carcinomas of the 
head and neck are not well controlled 
with surgery and/or radiotherapy. 
Less than 25% of such patients can be 
cured. As more effective chemothera- 
peutic agents become available, it is 
logical to add this modality to surgery 
and/or radiotherapy for the primary 
treatment of stage III and IV disease. 
The major thrust of this approach has 
been that of chemotherapy first 
(called “anterior chemotherapy” in 
this communication), before therapy 
is given for local disease with surgery 
and/or radiotherapy. Since anterior 
chemotherapy by definition requires 
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that surgery must be delayed until the 
medical oncologist can administer ini- 
tial chemotherapy, the head and neck 
surgeon must be aware of the status 
of these studies. For that reason, this 
review of anterior chemotherapy is 
presented. 


RATIONALE FOR 
ANTERIOR CHEMOTHERAPY 


Chemotherapy could be given be- 
fore, during, or after therapy is given 
for local effects (surgery and/or 
radiotherapy). Several reasons have 
been postulated for choosing anterior 
chemotherapy as an adjunct to sur- 
gery and/or radiotherapy. As opposed 
o “posterior chemotherapy” (admin- 
istered after surgery and/or radio- 
therapy), anterior chemotherapy is 
given at a time when the tumor has a 
better vascular supply. Both radio- 
therapy and surgery interfere with 
the blood supply to the malignant 
neoplasm, and this could result in less 
than optimal chemotherapeutic activi- 
ty. Indeed, untreated patients have a 
better response rate to chemotherapy 
than patients who have had prior 
radiotherapy and/or surgery.’ In ad- 
dition, the cell kineties of tumor 
growth may be better suited for 
chemotherapeutic killing in patients 
who have not had prior radiotherapy 
and/or surgery.’ Previously untreated 
patients also tend to be in better 
general health with better nutritional 
status, performance status, and im- 


munologic status. 
Several trials of chemotherapy, ad- 


ministered concomitantly with radio- ` 


therapy, have disclosed unacceptable 
toxic effects.’ Response rates were. 
not better than those achieved with 
anterior chemotherapy. Thus, anteri- 
or, rather than concomitant or posteri- © 
or, chemotherapy has been’. most 
favored. 

Anterior chemotherapy offers sev- 


eral other possible benefits as follows: ~ 


(1) Inoperable malignant tumors may 
become operable. (2). Reduction in 
tumor size may allow for less exten- 
sive surgery and/or less intensive 
radiotherapy. (8) Anterior chemother- 
apy permits easy interpretation of the 
responsiveness of the malignant tu- 
mor to the particular chemotherapy 
that is used. If posterior chemothera- 
py is planned as well (sandwich tech- 
nique of surgery and/or radiotherapy 
preceded by and followed by chemo- 
therapy), the response to anterior 
chemotherapy dictates whether the 
same regimen should be used in the 
posterior chemotherapy phase. This 
may be particularly relevant in eradi- 
cating disseminated microscopic me- 
tastases that remain after anterior 
chemotherapy and local surgery and/ 
or radiotherapy. 


SELECTIVE SURVEY OF 
ANTERIOR CHEMOTHERAPY 


Although trials of anterior chemo- 
therapy date back to at least five 
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Patient 

Source, yr No. 

Schaeter et 20 
al,’ 1980 

Spaulding et 
al,® 1980 





Cisplatin 







sulfate 





Price and 
Hili,” 1980 





Glick et al,” 

















1979 


Wittes et al,’ 
1979 


mycin 





Anterior Chemotherapy Trials* 


Chemotherapy 


Cisplatin + vin- 
cristine sulfate 
+ bleomycin 


Vincristine + 

methotrexate 
+ bleomycin 
+ fluorouracil 


Cisplatin + bleo- 


1980 mycin 
Tejada et al,“ 66 Methotrexate + 63 5 
1980 cisplatin 
Kaplan et Methotrexate + 
al, 1980 cisplatin + 
bleomycin + 


mitomycin 


Ervin and 21 High-dose metho- 52 0 
Miller, trexate 
1980 

Wolf and Ma- 68 Cisplatin + bleo- 53 7 
kuch,” mycin 
1980 

Hong et al,” 39 Cispiatin + bleo- 76 2it 





Response 
Rate 
(CR + PR), % 









CR, % 



































Cisplatin + /— 
bleomycin + / 


— high-dose 
methotrexate 
+ /— vinblas- 


tine sulfate 
Cisplatin + bieo- 

mycin /— high- 

dose metho- 







Eljas et al,” 
1979 





trexate 













Leone and 
Ohnuma,* 
1979 

trexate 










Petrovich et 
at” 1979 


Total % 


Taylor et al,”* High-dose metho- 
1978 trexate 

Kirkwood et 24 High-dose metho- 54 0 
al,” 1979 trexate 


Cisplatin + bleo- 
mycin + high- 
dose metho- 


Vincristine + 
high-dose 
methotrexate 































65 (309/477) 10 (39/401) 


*GR indicates complete clinical remission; and PR, partial (= 50%) remission. 
Three of 11 cases of CRs were disease free at surgery. 

{Two of eight cases of CRs were disease free at surgery. 

§Two of three cases of CRs were disease free at surgery. 


years, * most studies have been con- 
ducted within the last few years and 
reported, often in preliminary ab- 
stract form, in the past two years. For 
that reason, a selective, and not all- 
inclusive, survey of anterior chemo- 
therapy trials was conducted. This 
survey consisted of a review of the 
following journals and proceedings: 
(1) three major head and neck surgery 
journals (Head and Neck Surgery, 
Archives of Otolaryngology, and The 
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Laryngoscope) for 1978, 1979, and ear- 
ly 1980, (2) two major oncology jour- 
nals (Cancer and Cancer Treatment 
Reports) for 1978, 1979, and early 1980, 
and (3) abstracts of the Proceedings of 
the American Society of Clinical Onco- 
logy and Proceedings of the American 
Association of Cancer Research for 
1979 and 1980. This survey probably 
encompasses most of the anterior 
chemotherapy trials in the United 
States. Fifteen studies were surveyed; 


two studies were published in the head 
and neck surgery journals, three stud- 
ies. were published in the oncology 
journals, and ten studies were pub- 
lished in the abstracts of oncology 
societies. The head and neck surgery 
journals published: two general re- 
views of chemotherapy, but neither 
review stressed anterior chemothera- 
py.* 

The Table gives the major features 
of these 15 studies. Only four studies 
used single agents; cisplatin was used 
in one study, and high-dose metho- 
trexate was used in three studies. Ten 
studies included cisplatin, while. the 
other five studies included high-dose 
methotrexate with or without other 
agents. Response rates (complete and 
partial responses). to the anterior 
chemotherapy, reported in 13 trials, 
ranged from 48% to 100%, with a 
cumulative response rate of 65% (309/ 
477). Complete clinical responses were 
reported in 39 (10%) of 401 possible 
cases. Surgical specimens in seven of 
22 complete responders in three 
studies were described as free of any 
tumor cells.** 

Therapy after anterior chemothera- 
py usually consisted of surgery and/or 
radiotherapy. Posterior chemotherapy 
was administered in only a few 
studies. Most reports specifically de- 
scribed no excessive postoperative or 
short-term radiotherapy complica- 
tions. Ten studies postulated a poten- 
tial survival benefit from anterior 
chemotherapy, while one study 
claimed no such effect.” All conclu- 
sions with regard to survival effects 
were speculative because of a lack of 
concurrent randomized controls and 
the preliminary nature of follow-up 
experience, 


COMMENT 


The preliminary results of anterior 
chemotherapy trials for patients with 
stage III and IV squamous cell carci- 
noma of the head and neck suggest 
that active chemotherapeutic regi- 
mens exist. Response rates of 50% to 
100% in patients who have had no 
prior therapy, including a small num- 
ber of clinically complete responses, 
have been obtained. These response 
rates are comparable with those in 
patients with breast cancer, oat cell 
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carcinoma of the lung, and many lym- 
phomas. Results of most trials are 
preliminary, and it is unclear whether 
these high response rates can be 
translated into improved survival and 
increased frequency of cures. Al- 
though several preliminary studies 
have suggested that longer survival 
rates and disease-free intervals have 
been obtained, these have been uncon- 
trolled studies with historical controls 
used for comparisons. One prelimi- 
nary study has not demonstrated any 
survival advantages despite the high- 
response rates to anterior chemother- 
apy.” 

The following unsettling aspects of 
anterior chemotherapy have been 
raised. 
ook Although some patients achieve 
: clinically complete remissions with 
anterior chemotherapy, most of those 
patients who then have had surgical 
resections have been found to have 
residual viable cancer cells present in 
their surgical specimens. 

2. Anterior chemotherapy is al- 
most, by definition, a short-term 
(usually less than three months) treat- 
ment, whereas experience with breast 
cancer and other solid tumors sug- 
gests that more prolonged chemother- 
apy is needed to eradicate dissemi- 
nated microscopic metastases that 
exist at the time of diagnosis but are 
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undetected by clinical investigations. 
Augmentation of anterior chemother- 
apy and local radiotherapy and/or sur- 
gery with posterior chemotherapy 
may allow for maximal control of the 
primary tumor, as well as microscopic 
metastases. 

3. Anterior chemotherapy does not 
seem to produce an increase in short- 
term complications from surgery and/ 
or radiotherapy. Wound healing, post- 
operative infections, perioperative 
bleeding, and short-term radiation 
toxic effects have not occurred more 
frequently than expected. Of course, 
the delayed effects of combined mod- 
ality therapy, as well as the long-term 
toxic effects of radiotherapy after 
anterior chemotherapy, have yet to be 
established. The experience of in- 
creased second malignant tumors, 
especially acute leukemia, in patients 
with lymphomas who have received 
intensive chemotherapy and radio- 
therapy is clearly of concern. 

There are several other unknown 
aspects of anterior chemotherapy. It 
is not known whether certain sub- 
groups of patients respond better or 
worse than cthers. Such subgroups 
might be related to the site of the 
primary lesion, the presence or ab- 
sence of node metastases, or the 
degree of differentiation of the malig- 
nant tumor. It is not clear what the 
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best chemotherapeutic regimen is. 
Therapy with cisplatin and bleomycin 
sulfate seem to be favored by most 
oncologists, but whether other drugs 
should be added and what schedule of 
administration is best is unknown. 
The major question about anterior 
chemotherapy is whether it will result 
in improved survival, cure rates, and 
disease-free survival in patients with 
locally advanced squamous cell carci- 
nomas of the head and neck. Only 
controlled, randomized, prospective 
studies will be able to answer this 
question. Anterior chemotherapy 
needs to be compared with posterior 
chemotherapy and delayed chemo- 
therapy (chemotherapy that is not 
administered until relapse after sur- 
gery and/or radiotherapy). The Na- 
tional Cancer Institute has encour- 
aged such studies; the results of these 
studies will provide more. definitive 
evaluations of anterior chemothera-' 


py." 
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Abnormal Laryngeal Vocal Quality 


in Ectodermal Dysplasia 


Sally J. Peterson-Falzone, PhD; David D. Caldarelli, MD; Karen L. Landahl, MA 


® Breathy vocal quality was verified in 
five of nine patients with the ectrodac- 
tyly-ectodermal dysplasia-cieft palate 
syndrome, nine of 15 patients with either 
suspected or confirmed anhidrotic ecto- 
dermal dysplasia (one case of partial 
expression), and one of two siblings with 
the Rapp-Hodgkin form of ectodermal 
dysplasia. Indirect laryngoscopy in eight 
of the breathy patients failed to show 
phonatory glottal chinks or any overt 
laryngeal pathologic conditions, but it did 
indicate absence of a normal mucosal 
covering of the folds. Limited spectro- 
graphic studies disclosed widely spaced 
voicing striations and also suggested pro- 
longed voice onset times. Patients who 
exhibit breathy vocal quality in the pres- 
ence of one of these ectodermal dyspla- 
sias should be counseled with regard to 
the advisability of longitudinal care and 
the avoidance of habitual use of increased 
vocal effort level. 

(Arch Otolaryngol 1981;107:300-304) 


he numerous forms of ectodermal 
dysplasia that have been de- 
scribed in the literature vary in clini- 
cal manifestations, histologic find- 
ings, association with other congenital 
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defects, and inheritance patterns.'* 
Acknowledged to be a heterogeneous 
group of disorders, the ectodermal 
dysplasias do, however, share certain 
morphologic features,’ including glan- 
dular deficiencies that lead to a gener- 
al lack of lubrication of the nasal, oral, 
pharyngeal, and respiratory mem- 
branes. Several investigators have 
cited hypoplasia or absence of the 
mucous glands in these membranes as 
responsible for chronic rhinitis, phar- 
yngitis, dysphagia, and hoarseness in 
hypohidrotic or anhidrotic ectodermal 
dysplasia“** Rubin’ also mentioned 
“intermittent aphonia” in his clinical 
description. 

Rudiger et al’ coined the term “EEC 
syndrome” to denote the combination 
of ectodermal dysplasia, ectrodactyly 
of the hands and feet, and cleft of the 
lip and palate. Pries et al listed the 
clinical findings in this syndrome as 
follows: skin that is hypopigmented, 
dry, and scaly; hair that is sparse and 
blond; dystrophic nails; teeth that are 
small and poorly formed with enamel 
hypoplasia. The eyes are characterized 
by chronic recurrent blepharitis, pho- 
tophobia, corneal scarring, and de- 
creased tear formation. There is also a 
decreased number of eyelashes, scar- 
ring of the lacrimal puncta, narrowing 
of the palpebral fissures, and a defi- 
ciency of Meibomian gland orifices. 
The face is characterized by midface 
hypoplasia, prominent supraorbital 
ridges, and typically a bilateral cleft 
lip and palate. Figures 1 through 3 
demonstrate these clinical features of 
the syndrome. Although the specific 
nature of the ectodermal dysplasia in 


EEC syndrome remains in ques- 
tion, Pries et al’® noted that the 
mucous membranes were dry in their 
patients. Rudiger et al* described the 
voice of a child with EEC syndrome as 
“a little coarse.” Other reports on this 
syndrome have noted hypernasality 
and articulation defects secondary to 
the oral cleft.“ 

The objective of this investigation 
was to ascertain the frequency of 
occurrence of laryngeal voice disor- 
ders among a total of 26 patients with 
three syndromes of ectodermal dys- 
plasia and to relate subjective impres- 
sions of laryngeal function to limited 
laryngoseopic and  spectrographic 
findings. 


PATIENTS 


Clinical records were examined in nine 
patients with the EEC syndrome, 14 
patients with anhidrotie ectodermal dys- 
plasia (five confirmed by biopsy or by 
sweat tests and nine by physical examina- 
tion and history in the absence of laborato- 
ry tests), one partially affected daughter of 
an anhidrotic man, and two siblings with 
the Rapp-Hodgkin" form of ectodermal 
dysplasia. Sex distribution for each of 
these groups. of patients is given in Ta- 
ble 1. 

Familial occurrence among 13 of the 26 
patients in this series is given in Table 2. 
The two half sisters with the EEC syn- 
drome have. been described previously'*"; 
one sister had'an incomplete expression of 
the syndrome, lacking the feature of ectro- 
dactyly. In the father-daughter relation- 
ship with ectodermal dysplasia, the 
daughter was found to perspire normally; 
thus, she had only partial expression of the 
disease. In the two patients with the Rapp- 
Hodgkin form of ectodermal dysplasia, the 
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sister had an isolated cleft palate (repaired, 
velopharyngeal competent at the time of 
examination), while the brother was in- 
itially seen with foreshortening of the soft 
palate and severe velopharyngeal incompe- 
tency in the absence of cleft palate. 

At present, three of the nine patients 
with EEC syndrome and 13 of the total 17 
patients with other forms of ectodermal 
dysplasia are inactive clinic patients 
because of (1) repeated failure to keep 
appointments or (2) relocation. Inaccessi- 
bility of these patients has limited the 
scope of data available for the present 
report and constitutes a point of concern 
with regard to longitudinal care, as dis- 
cussed further in the “Comment” section. 


FINDINGS 
Voice Quality 





Table 8 gives the clinical findings 
that are specifically pertinent to the 
present report. Positive findings of a 
breathy voice (vocal quality is labeled 
as “breathy” when phonation is 
accompanied by a turbulent noise 
component, presumably the result of 
incomplete approximation of the vocal 
folds along their entire length, which 
allows the escape of “unphonated” air 
between the folds"), variable in se- 
verity, were confirmed by two experi- 
enced speech pathologists (S.P-F. and 
an associate) in five of the nine 
patients with EEC syndrome, in all 
five patients in whom anhidrotic 
ectodermal dysplasia was confirmed 
by results of laboratory tests, in three 
of the nine remaining patients with 
ectodermal dysplasia, and in one of 
the two siblings with the Rapp-Hodg- 
kin form of the disease. 

Previous reports of an increased 
incidence of laryngeal voice disorders 
indicative of vocal abuse among 
patients with cleft palate'™* led us to 
expect that the incidence of a breathy 
voice among the patients with EEC 
syndrome might be proportionately 
higher than in the patients with non- 
cleft ectodermal dysplasia. However, 
both the relative incidence of breathi- 
ness (0/9 patients with EEC syndrome 
vs 9/19 patients with ectodermal dys- 
plasia) and incomplete information 
regarding the functional history of 
the velopharyngeal mechanism in the 
patients with EEC syndrome (age at 
secondary surgery or prosthetic treat- 
ment) argued against the drawing of 
any contlusions regarding the possible 
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Fig 1 —Patient with anhidrotic ectodermal dysplasia. Note sparse hair, photophobia, and 


broad, flat nasal bridge. 
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Fig 2.—Patient with the ectroda 
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ae 


ctyly-ectodermal dysplasia—cleft palate syndrome. Note 


blepharitis, repaired cleft lip, and midface hypoplasia. 
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Fig 3.—Ectrodactyly of hands and partial ectrodactyly and syndactyly of feet of patient 
shown in Fig 2. 


influence of velopharyngeal incompe- 
tency on laryngeal vocal quality in 
this series of patients. 
Laryngoscopic Findings 
Indirect laryngoscopie examina- 
tions were carried out in eight of the 
14 patients who exhibited a breathy 
voice and on one patient with EEC 
syndrome whose vocal quality was 
normal. Laryngeal examinations 
could not be carried out in the six 
remaining breathy speakers because 
of lack of cooperation; the majority of 
these six patients were very young 


children. With one exception, all 
laryngoscopies were performed by one 
of us (D.D.C.). The exception was an 
inactive patient with ectodermal dys- 
plasia whose medical record indicated 
that an indirect laryngoscopy at the 
age of 15 years had disclosed a hypo- 
plastic larynx, with the cartilaginous 
framework estimated to be the size of 
that in a 4-year-old child. Unfortu- 
nately, the morphologic characteris- 
tics of the vocal folds were not 
described. 

The results of the laryngeal exami- 
nation in the patient with EEC syn- 
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Table 2.—Occurrence of EEC 

“Syndrome and Ectodermal 
‘Dysplasia in Five Families 

. Among Subjects in Study* 





Table. 1—Sex Distribution of Patients in Study 



















Ectodermal Dysplasias 














- Anhidrotic Rapp- 
EEC* i Partially Hodgkin 






























Syndrome Confirmed -Suspected Affected Form Subtotal No. of 
M 3 4 7 : 7 r Family ; Affected 
- — Relationship individuals 





F 6 2 1 
Subtotal ea 6 8 
Total 9 


*EEC indicates syndrome of ectrodactyly, ectodermal dysplasia, and cleft palate. 


Table 3.—Clinical Findings in Patients in Study* 


Laryngoscopic Associated 
Examination Findings 


EEC syndrome 
Half sisters (case No. 
692 and 835) 2 
Ectodermal dysplasia 
with at least 1 mem- 
ber confirmed to be 
anhidrotic 
2 sisters, 1 brother 
(case Na. 4021, 
4217, and 4334) 3 
1 uncle, 3 neph- 
ews (case No. 
3417, 3879, 
4438, and 5150) 4 


























Case No. Diagnosis Status Breathy 




























































Active + + ae 
692 EEC Active + + No ectrodactyly; 






















Ectodermal dysplasia 
familial with no confirmation 
835 EEC Active + + Familial of type by biopsy 
~- specimen 
1139 EEC Active = t 1 father, 1 partially 
3591 EEC Inactive _ + affected daugh- 
3876 EEC Inactive jar - ter (case No. 
5039 EEC Active + m ayy 3 poi and a010) 2 
- = app-Hodgkin disease 
5741 EEC Active aes infant Sister, brother (case 
557 AED-CON inactive + - TA No. 5484 and 
3576 AED-CON Active + + Icthyosis 5485) 2 
"4217 AED-CON inactive + -= Familial Total 13 
4334. AED-CON Inactive iis s Familial *EEC indicates syndrome of ectrodactyly, 
5150 AED-CON Inactive + _ Familiat ectodermal dysplasia, and cleft palate. 
5192 AED-CON Active + + 
105 AED SUS inactive $ = mal dysplasia; all of these patients 
a siete necne < Z ae xhibited abnormal vocal quality. The 
3417 AED-SUS inactive 7 + Familial eXmoNeNa 3 Quay: t 
3879 AED SUS active rm 73 Familial spectrograms showed relatively wide 
4021 AED-SUS inactive + = Familial spacing of the voicing striations (Fig 
"4438 AED-SUS Ketive z = Familial 4). Measurement of pitch periods did 
5040 ED-INC inactive = = Familial not disclose the large perturbations 
5041. AED-SUS inactive ~ - Familial correlated to hoarseness." While de- 
5773 AED-SUS Active = = wee tailed analysis of each sample and 
5484 Rapp-Hodgkin inactive + ~ isolated cleft statistical comparison with normal 
form palate; famil- 


speakers on all pertinent variables 
remains to be accomplished, two find- 


jal 









Rapp-Hodgkin inactive Congenital pala- 
form topharyngeal ings occurred with some consistency 
incompetency 


across subjects and across samples. 


: : s One finding was an unusual tendency 
EEC indicates syndrome of ectrodactyly, ectodermal dysplasia, and cleft palate; AED-CON, z ete 
confirmed diagnosis of anhidrotic ectodermal dysplasia; AED-SUS, suspected anhidrotic ectodermal toward a brief appearance of voicing 
dysplasia; ED-INC, ectodermal dysplasia in incomplete expression; familial, occurrence in families. at the release of word-initial voiceless 
tus or minus sign indicates whether laryngeal examination was done. stops. Classically, there should be only 
a noise burst at the release of the /t/ 
drome who had normal vocal quality coating. In three patients, the folds in /tu/, for example. Instead, there 
were normal, as expected. The exami- were also slightly edematous and was indication of periodie waveform 
nations in the breathy speakers failed gray. to the extent of 342 to four periods in 
to show any visible form of incomplete . ’ some samples. This finding was veri- 
closure along the length of the folds, Spectrographic Analysis fied by computer-implemented wave- 
eg, a posterior glottal chink. No Spectrographic analysis of a portion form analysis. 
patient was found to have vocal cord of a standardized articulation test was The second finding was a tendency 
nodules or polyps. The single finding carried out in four patients with EEC toward prolonged voice-onset time 
common to the breathy speakers wasa syndrome, two patients with ectoder- (VOT), ie, the time lag between the 
dry appearance of the vocal folds, mal dysplasia, and one of the patients _ articulatory release of the stop as sig- 
with a lack of the normal mucous with Rapp-Hodgkins form of ectoder- _ nified by the noise burst and the onset 


without cleft 
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of continuous voicing. Table 4 com- 
pares the VOTs in the spectrograms in 
Fig 4 with some normative data for 
initial stop consonants as reported by 
other investigators. Although an in- 
creased VOT would allow for a longer 
period of airflow before the onset of 
phonation (voicing), to our knowledge, 
there have been no studies reported to 
date that document delayed VOTs as a 
characteristic of breathy voice quali- 
ty. 


COMMENT 


The laryngoscopic findings in the 
breathy speakers who were examined 
during the course of this study did not 
fulfill the typical expectation of a 
posterior glottal chink or other form 
of incomplete mesial compression of 
the vocal folds during phonation.” 
Since the only finding common to all 
the breathy speakers was the lack of a 
normal mucous covering of the folds, 
we tentatively conclude that this 
reduction in lubrication may result in 
an imperfect seal between the medial 
edges of the folds during the closed 
phase of the phonatory cycle. Since 
this cannot be adequately observed by 
the naked eye, verification of our 
interpretation awaits the findings of 
high-speed laryngeal photography. 
The tendency toward prolonged 
VOTs in those speakers for whom 
speech samples were analyzed spec- 
trographically offers a tempting ex- 
planation for the perceptual impres- 
sion of a breathy voice. However, 
neither the literature on breathy vocal 
quality nor that on VOTs contains any 
data that link delayed VOTs to 
breathiness, Until such a relationship 
is established in speakers with normal 
bodily tissues, the observations re- 
ported in the present study must be 
interpreted with caution. 

The otolaryngologist assumes a key 
role in the health care of the patient 
with either ectodermal dysplasia (hy- 
pohidrotic or anhidrotic type) or EEC 
syndrome for several reasons. Such 
patients are predisposed to otopatho- 
logic conditions because of (1) chronic 
desquamating external otitis and (2) 
cleft-palate-related chronic middle 
ear infection in EEC syndrome. Hypo- 
plasia of the mucous glands through- 
out the-respiratory tract may lead toa 
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Fig 4.—Top, center, and bottom, Sample spectrograms of breathy patients. with ectro- 


dactyly-ectodermal dysplasia-cleft palate syndrome. Note spacing of voicing striations, 
particularly in top spectrogram. 


Table 4.—Comparison of Voice-Onset Times of Stop-plosive 
Consonants Derived From Normal Speakers 


Study With Time Values, ms 


Lisker and 
Abramson” 


(Mean Values) 





Current 


Kiat” Data 
(individual 
Values) 


Lieberman* 
(Boundaries) 


(individual 
Values) 


*Study by Lisker and Abramson” actually disclosed bimodal distribution of voice-onset times for 
/b, d. g/, with one mode of negative values (onset of voicing preceding the articulatory release of the 
stop) and one mede of low positive values. Only the latter are shown in Table 4. 


number of problems that require fre- 
quent and careful monitoring. Sur- 
prisingly, however, atrophic rhinitis 
and chronic sinusitis have not been 
observed. In EEC syndrome, it seems 
that the combination of mucous gland 
alteration in middle ear mucus and 


cleft-related serous otitis produces a 
more recalcitrant form of serous oti- 
tis. Middle ear mucosal biopsy speci- 
mens and effusion analyses may pro- 
vide insight into this situation. 

The frequency of abnormal voice 
quality that was found among the 
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patients surveyed in this study consti- 
tutes an additional area of concern for 
otolaryngologists. Although no. overt 
laryngeal pathologic conditions were 
found in. the comparatively few 
patients we were able to examine via 
indirect laryngoscopy, the possibility 
of such. pathologie conditions in a giv- 
en patient cannot. be ignored. Clearly, 
laryngoscopy is indicated whenever 
laryngeal vocal quality is perceived to 
be abnormal. In a young child or other 
patient whois intolerant of a laryn- 
geal mirror, such examination may be 
facilitated by use of fiberoptic naso- 
pharyngoscopy, particularly if the 
instrument is of the flexible type. 
Counseling of the patient and his or 
her family should include advice 
regarding proper humidification and 
the avoidance of antihistamines that 
would increase viscidity of mucus, 
thus potentiating the existing muco- 
_ sal dryness. When the patient exhibits 
a breathy voice, counseling should also 
include a warning against sustained, 
continuous use of increased vocal 
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up 


effort levels. Unfortunately, parents 
and teachers typically urge the child 
with a soft or breathy voice to “speak 


» 


During the course of routine 
speech evaluations with the patients 
who were included in this study, it was 
found that some patients did in fact 
exhibit decreased breathiness at in- 
ereased pitch or loudness levels. (The 
decreased perception of breathiness 
with increased pitch would be pre- 
dicted by the spectrographic findings, 
since increased pitch would result in 
closer spacing of the voicing stria- 
tions.) However, Curtis* speculated 
that a 5-dB increase in vocal intensity 
may require more than a 50% increase 
in subglottic pressure, representing a 
marked increase in vocal effort. Con- 
tinuous use of increased vocal effort 
level is not to be encouraged, however, 
in patients whose vocal folds are 
already functioning without the pro- 
tection of a normal mucosal covering. 

Finally, we are cognizant of the fact 
that the high attrition rate among the 
patients in our series may reflect the 
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Functional Upper Airway Obstruction 





A New Syndrome 


Nancy Haley Appelblatt, MD, Shan Ray Baker, MD 


è Functional airway obstruction is an 
uncommon condition that must be con- 
sidered in adults with apparent airway 
distress. The disorder is characterized by 
stridor without abnormal physical findings 
on laryngeal examination other than 
intense. vocal cord adduction. Three 
patients. had functional upper airway 
obstruction documented by objective cri- 
teria. In each case the respiratory embar- 
rassment was severe enough to warrant 
tracheostomy. A thorough search for sys- 
temic causes. did not reveal an organic 
etiologic factor. Psychiatric evaluation 
demonstrated. psychological disorders in 

each case. Functional airway obstruction 
represents an important consideration in 
the differential diagnosis of airway ob- 
struction in the adult. 

(Arch Otolaryngol 1981;107:305-306) 


Quien airway obstruction mani- 
kJ festing as stridor in the adult is 
uncommon. Supraglottitis, anaphylax- 
is, and angioneurotic edema may 
cause rapid infringement of the air- 
way. Tumors and abscesses of the 
hypopharynx and larynx and laryn- 
geal trauma are additional causes of 
upper respiratory tract obstruction. 
Each of these disorders is accompa- 
nied by physical findings that help to 
confirm the diagnosis. Functional up- 
per airway obstruction is an uncom- 
mon condition that must be consid- 
ered in adults with apparent airway 
distress. In such instances, stridor is 
present without abnormal physical 
findings on laryngeal examination. 
Presented herein are three cases of 
what we believe to be functional upper 
airway obstruction in female adults. 
We present these cases to alert the 
clinician to the existence of such a 
disorder. 


REPORT OF CASES 


Case 1.—A 42-year-old woman had been 
well until February 1978, at which time she 
was reportedly found cyanotic on the floor 
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of the hospital in which she was employed. 
She was hospitalized and treated sympto- 
matically. Six weeks later, recurrent 
attacks of apparent acute laryngeal ob- 
struction accompanied by cyanosis and 
syncope prompted orotracheal intubation. 
She was transferred to the University of 
Michigan Hospital, Ann Arbor. During 
fiberoptic bronchoscopy, the patient expe- 
rienced severe spasm of the false vocal 
cords with airway distress, and a relatively 
emergent tracheostomy was required. Fol- 
lowing the procedure, direct laryngoscopy 
revealed spasm with complete adduction of 
the false and true vocal cords. No other 
abnormalities were noted. The patient 
tolerated the tracheostomy tube plugged 
for several hours, during which time her 
voice was normal. Indirect laryngoscopic 
findings during these same periods con- 
firmed normal vocal cord mobility. Recur- 
rent episodes of dyspnea and stridor, how- 
ever, forced the patient to periodically 
unplug the tube. 

Neurological examination included EEG, 
computed axial tomography, and a dia- 
phragmatic electromyogram, all of which 
were normal. Chest x-ray film, soft-tissue 
neck roentgenograms, complete blood cell 
count, metabolic and endoerine determina- 
tions, C’ esterase inhibitor, and multiple 
sputum cultures were all within normal 
limits. Results of lung scan, barium swal- 
low examination, esophageal manometry 
with acid clearance, and reflux testing 
were normal. The only important abnormal 
finding was a persistently elevated hemag- 
glutination titer to pertussis. Arterial 
blood gas vaives documented arterial 
hypoxia during acute episodes of stridor 
(Table). The pattern of inspiratory and 
expiratory air flow (flow vs volume) 
obtained during the same episodes demon- 
strated upper airway obstruction. 

Psychiatric examination documented 
evidence of substantial emotional stress 
within the family structure, and a diagno- 
sis of hysterical personality was estab- 
lished. A trial of various medications 


afforded no relief. The patient required a 
tracheostomy for 19 months until decannu- 
lation was done at the insistence of her 
personal physician, The patient- has had no 
cannulation for six months and no stridor- 
ous episodes have occurred: | 

Case 2.—A 23-year-old woman ‘had been 
well, except for a recent upper respiratory 
tract infection, until she awoke with con- 
siderable respiratory stridor. She was tak- 
en to the emergency room, where she was 
noted to have continuous inspiratory and 
expiratory stridor with periods of apparent 
complete respiratory tract obstruction. Ar- 
terial blood gas studies revealed hypoxia, 
with values indicative of moderate respira- 
tory tract obstruction: Po, 45° mm. Hg; 
Pco., 19 mm Hg; pH, 7:55. Physical exami- 
nation results were. unremarkable, but 
indirect laryngoscopy revealed. marked 
false and true vocal cord adduction. A 
tracheostomy was performed under gener- 
al anesthesia. Stridor ceased when anesthe- 
sia was induced. Results of direct laryngos- ` 
copy following tracheostomy. were nor- 
mal. T ; 
The chest x-ray film, soft-tissue neck 
x-ray films, hematologic and blood chemi 
try test results, metabolic. assessment 
results, and neurologic and’ pulmonary 
examination results were normal. Pertus- 
sis cultures and hemagglutination titers 
also were normal. Psychiatric examination 
disclosed an eroding marital relationship. 
A diagnosis of psychoneuroticism with a . 
hysterical convergence reaction was estab- 
lished. Initial attempts at decannulation 
were unsuccessful because. of recurring 
stridorous episodes; however, decannula- 
tion was carried out two weeks following 
tracheostomy. 

Cask 3.—A 46-year-old woman awoke 
with stridorous breathing and an abnormal 
voice. Physical examination in the emer- 
gency room showed no abnormalities until 
a stridorous episode developed, at which 
time indirect laryngoscopy demonstrated 
apparent false voeal cord edema. The stri- 
dor appeared to improve with administra- 





Arterial Blood Gas Values During Episodes of Functional Airway Obstruction* 


Saturation, 
Po., mm Hg 
50 





Pco., mm Hg 


Bicarbonate, 
mEq/L 

38 19.9 

45 27 

36 24 











*Fraction of inspired oxygen concentration equals 21%. Arterial blood gas values during time free 
of airway obstruction were as follows: saturation, 96%; PO., 89 mm Hg; Pco,, 39 mm Hg; pH, 7.47. 
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tion of racemic epinephrine hydrochloride. 
The patient was hospitalized for observa- 
tion. The evening following admission to 
the hospital, orotracheal: intubation was 
necessary to relieve substantial respiratory 
tract obstruction. Results of direct laryn- 
goscopy following intubation were normal. 
The tube was removed after 24 hours, but 
was reinserted 12 hours later because of 
recurring respiratory stridor. Owing to the 
difficulty with extubation, a tracheostomy 
was performed. Subsequently, laryngosco- 
py revealed spastic false vocal cord adduc- 
tion, without evidence of laryngeal edema 
or supraglottitis. 

Antipertussis fluorescent antibody 
studies were negative for the presence of 
such antibodies. Sputum cultures demon- 
strated normal flora only. Neurological 
examination results were unremarkable. 
Psychiatric examination revealed severe 
emotional stress within the family. A diag- 
nosis of functional airway obstruction was 
made. Decannulation was done seven days 
following tracheostomy. One additional 
episode of respiratory stridor necessitated 
replacement of the tracheostomy tube; 
however, decannulation was eventually 
done three weeks following the initial tra- 
cheostomy. After successful decannulation, 
the patient was discharged from the hospi- 
tal, but she returned nine days later to the 
emergency room complaining of inability 
to breathe. Results of evaluation, including 
thorough examination of the larynx, were 
once again normal. She was treated suc- 
cessfully with reassurance. She has not had 
subsequent difficulties with respiratory 
stridor. 


COMMENT 


To our knowledge, functional air- 
way obstruction documented by objec- 
tive criteria has not been reported 
previously. Psychogenic stridor, some- 
times referred to as emotional laryn- 
gospasm, functional abduction pare- 
sis, and respiratory glottic spasm, is a 
reported entity. However, it is charac- 
terized by the complete absence of 
objective signs of respiratory dis- 
tress.' Similarly, cases of hysterical 
aphonia with tightly adducted true 
and false vocal cords during “spasm” 
have also been noted. No signs of 
respiratory tract obstruction are man- 
ifested by hysterical aphonia2 The 
cases reported herein appear much 
like psychogenic stridor, with the 
addition of objective evidence of sub- 
stantial respiratory tract obstruction. 
The sudden onset of symptoms and 
inability to demonstrate organic dis- 
ease despite extensive evaluation sug- 
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gest hysterical laryngeal spasm, possi- 
bly induced by emotional stress. 

McFadden and co-workers have 
demonstrated that in 50% of asthmat- 
ic patients, airway resistance, mea- 
sured by whole-body plethysmogra- 
phy, can be increased or decreased in 
response to suggestion in a highly 
reproducible manner.’ Acute attacks 
of asthma with severe dyspnea can be 
induced by the suggestion that inhal- 
ant material is a bronchospastic 
agent, when in reality it is physiologic 
saline. The effect of a bronchodilator 
(Isuprel) in such patients is negated 
by its administration under the guise 
of a bronchospastic agent. Also of 
interest is the observation that this 
consistent bronchospastic response 
ean be blocked by the prior adminis- 
tration of atropine sulfate. The path- 
way of “suggestion” is presumably 
mediated via the vagus. Functional 
airway obstruction may occur in a 
similar fashion. Hysterical conversion 
reactions may alter laryngeal reflexes 
and lower the threshold stimulus 
needed to produce vocal cord spasm. 
Hysterical aphonia and spastic dys- 
phonia may represent other laryngeal 
manifestations of conversion reac- 
tions. Spastic dysphonia on occasion 
has been psychogenically triggered by 
emotional stress.’ 

Functional airway obstruction may 
be difficult to diagnose initially if 
severe respiratory tract distress is 
present. Tracheostomy early in the 
course of the disorder seems justified 
if it is indicated on clinical grounds. 
Nonetheless, early consideration of a 
functional problem before severe res- 
piratory tract distress develops may 
influence the diagnostic approach 
toward the patient and the length of 
hospitalization. For the otolaryngol- 
ogist the diagnosis of functional upper 
airway obstruction is one of exclusion. 
The differential diagnosis of acute 
airway obstruction in the adult 
includes infection, allergic reaction, 
foreign-body aspiration, vocal cord 
paralysis, laryngeal trauma, and tu- 
mor. All of these entities must first be 
considered and excluded through 
physical examination and appropriate 
laboratory investigation. 

Atypical pertussis may be a rare 
cause of upper respiratory tract 
obstruction in the infant; however, it 
has not been demonstrated to cause 






severe airway obstruction in the adult. 
Atypical. pertussis has been observed 
in young infants, in previously immu- 
nized persons, and in subjects who had 
pertussis in the past. The disease can 
be difficult to recognize clinically and 
may vary from a relatively mild 
paroxysmal cough to choking spells 
and paroxysmal apnea.’ These unus- 
ual presentations are becoming more 
important as we now appreciate how 
pertussis immunity wanes with 
time. 

The first patient had positive per- 
tussis titers that remained elevated. 
The possibility of self injection with 
pertussis vaccine was considered after 
the patient’s last hospitalization was 
precipitated by self-injection with 
heparin and urine. Whether the 
patient indeed had atypical pertussis 
that served as a model for her conver- 
sion reaction or whether she had total- 
ly functional airway obstruction from 
the outset is unclear. She retained her 
tracheostomy for 19 months and was 
displeased with its removal. The 
exceedingly complex and expensive 
investigations that were completed 
may have served only to fuel her psy- 
chological disorder. Had the diagnosis 
of functional upper airway obstruc- 
tion been considered earlier, it may 
have shortened her hospitalization 
and aided her psychiatric condition. 

In discussing these patients with 
colleagues, we have been apprised of 
five similar cases, all of which 
required tracheostomy. All but one of 
these cases were in young women. Ina 
sixth case the diagnosis of functional 
upper airway obstruction was estab- 
lished early, and tracheostomy avert- 
ed, possibly because of knowledge of 
the patients reported in this commu- 
nication. 
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‘Clinical Notes 
Carotid-Cavernous Sinus Fistula 
After External Ethmoid-Sphenoid Surgery 


Clinical Course and Management 


Robert A. Pedersen, MD, PhD; B. Todd Troost, MD; Victor L. Schramm, MD 


è The occurrence of a carotid-cavern- 
ous sinus fistula following transethmoi- 
dal-sphenoid sinus surgery is unusual. 
The etiology of this complication is 
related to the variations in anatomic posi- 
tion of the carotid artery and in the thick- 
ness. of bone overlying the artery in the 
lateral sinus wall. In the case reported 
herein, the clinical course was compli- 
cated by the development of cranial nerve 
palsies and ocular ischemia. The patient’s 
symptoms worsened following an attempt 
to close the fistula with a microcatheter 
balloon and isobutyl-cyanoacrylate embo- 
lization. Dramatic improvement in the 
patient’s condition was obtained by sub- 
sequent occlusion of the carotid artery on 
the side of the fistula with a microcatheter 
balloon. 

(Arch Otolaryngol 1981;107:307-309) 


To or intracranial complica- 

tions of nasal and paranasal sur- 
gery are uncommon. However, inju- 
ries to several of the structures sur- 
rounding the sinuses have been 
reported: the extraocular muscles,’ 
cribriform plate,*' optic nerve, ® and 
carotid artery.’ In addition, subarach- 
noid hemorrhages* and traumatic 
false aneurysms and carotid-cavern- 
ous fistulas (CCFs)* have occurred as 
complications of paranasal sinus sur- 
gery. 

We present a case in which a trau- 
matic CCF occurred subsequent to 
sphenoidotomy for the management 
of suppurative sinusitis with orbital 
cellulitis. It is important for physi- 
cians managing sinus and orbital dis- 
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ease to be aware of this potential 
complication and of current methods 
of treatment. The anatomy of the 
intrasphenoid course of the carotid 
artery, the pathogenesis of the clinical 
signs of CCF, and the therapeutic 
alternatives for its treatment are dis- 
cussed in this article. 


REPORT OF A CASE 


A 57-year-old woman noted gradual 
onset of discomfort about the left eye in 
September 1979. She had no antecedent 
history suggestive of sinusitis and was 
first seen by an ophthalmologist who noted 
edema of the left eyelid and tenderness of 
the left medial orbit. Tomograms demon- 
strated opacification of the left ethmoid 
and sphenoid sinuses. Despite the intrave- 
nous administration of cephalosporin for 
three days, increasing pain, periorbital 
swelling, and mild limitation of upward 
gaze of the left eye developed. Computer- 
ized tomography and orbital ultrasound 
scanning demonstrated a soft-tissue densi- 
ty involving the anteromedial aspect of the 
left globe. These findings confirmed the 
roentgenographic indications that orbital 
cellulitis was present. Because her condi- 
tion worsened during the course of anti- 
biotic therapy, drainage of a left sphe- 
noethmoidal mucopyocele was performed 
via an external ethmoidectomy approach. 
During surgery, brisk bleeding was en- 
countered when the sphenoid sinus mucosa 
was removed, but this was easily controlled 
by placing a small coagulant (Surgicel) 
pack on the lateral sinus wall. An intrana- 
sal ethmoidectomy was then performed to 
provide a path for drainage of the sinus 
contents into the nose. On recovery from 
anesthesia, the patient was aware of a 
loud, pulsating bruit; within 24 hours, left- 
sided proptosis, chemosis, and a third- 
nerve paresis developed (Fig 1). In addi- 
tion, left corneal sensation was diminished. 
These findings suggested the presence of a 
CCF, which was then confirmed by arteri- 
ography (Fig 2). Because even posttrau- 
matic CCF can close spontaneously, the 
patient was kept in a semirecumbent posi- 
tion, with normal or slightly lowered blood 
pressure, over the next three days. A right 


sixth-nerve paresis then developed in addi- 
tion to her other problems. 

Attempts to obliterate the. fistula by 
depositing cyanoacrylate transfemorally - 
via a balloon microcatheter” (Fig 3) were 
unsuccessful. The procedure initially re- 
sulted in dramatic worsening of the 
patient’s condition, with marked increase 
in intraocular pressure to. 60 mm, H,O, 
decreased visual acuity to 20/200, and 
almost complete ophthalmoparesis on the 
left with sixth-nerve paresis on the ‘right 
(Fig 4). A second deposition of cyanoacry- 
late five days later also failed to occlude 
the fistula. During the second procedure, a 
decision was made to occlude’ totally the 
left internal carotid artery with a silicone 
balloon, at the level of the fistula (Fig 5). 
This resulted in prompt resolution of prop- 
tosis, a dramatic reduction in IOP to 12 mm 
H.O, and no new neurological deficits (Fig 
6). At the time of discharge, the patient 
had normal visual acuity bilaterally and 
resolving ophthalmoparesis. A follow-up 
arteriogram demonstrated. good. cross-fill- 
ing of the left middle cerebral artery via 
the anterior and posterior communicating 
arteries (Fig 7). 


COMMENT 


The intranasal or external ethmoi- 
dectomy approach is used frequently 
in the management of paranasal sinus 
disease. Major intracranial complica- 
tions, while infrequent, may be fatal, 
especially if the subarachnoid space is 
violated.** This is particularly true in 
the region of the roof of the ethmoid, 
where only a thin layer of bone sepa- 








Fig 1.—Patient attempting to gaze to right 
four days after surgery. Palsy of third 
cranial nerve on left, involving pupil, is 
evident. Note arterialization of conjuncti- 
val vessels. 
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Fig 2.—Left internal carotid arteriogram 
five days after transethmoidal surgery. 
There is direct communication between 
carotid artery (long arrow on right) and 
cavernous sinus, which drains into en- 
larged basilar venous plexus (short arrow 
on right). This accounts for lack of filling of 
middle cerebral artery. Superior ophthal- 
mic vein (open arrowhead on left) is 
markedly dilated as result of transmission 
of increased pressure to veins draining 
into cavernous sinus. Broken lines depict 
roof of orbit (solid arrowhead on left), 
pituitary fossa, and clivus. 





Fig 3.~—Left internal carotid arteriogram 
during first attempt at occluding fistula 
with cyanoacrylate 28 days after surgery. 
Despite adequate positioning of microbal- 
loon, defect proved to be too large to 
occlude completely with this technique. 
Arrow indicates cyanoacrylate in cavern- 
ous sinus. 


rates the ethmoid sinus from the ante- 
rior cranial fossa. In addition to tears 
in the dura and arachnoid, laceration 
of the brain and/or cerebral blood 
vessels may occur during surgery in 
this area, and may result in subarach- 
noid hemorrhage“ and formation of a 
subdural or epidural hematoma.’ ' 
Such injuries often go unnoticed for 
several days while the patient is in the 
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Fig 4.—Patient immediately following first attempt at occluding fistula. Left, Increased lid 
swelling and discoloration. Right eye cannot abduct. Right, Left eye, with lid elevated, 
demonstrates swollen conjunctiva, corneal clouding, and dilated episcleral vessels. 





Fig 5.—Arteriogram immediately after 
complete occlusion of left internal carotid 
artery with detachable balloon at level of 
fistula (arrow). 





Fig 7.—Follow-up left vertebral arteriogram 
demonstrates good cross-filling of left 
middie cerebral artery via posterior com- 
municating artery. 


recumbent position with intranasal 
packing in place. However, on removal 
of the packing, a previously unsus- 
pected CSF leak or intracranial 
hemorrhage may become readily ap- 
parent. 

Although subarachnoid hemorrhage 
during the operative or immediate 
postoperative period may occur as the 
result of rupture of a previously 





Fig 6.—Patient attempting to gaze to right 
six days after complete occlusion of left 
carotid artery with balloon. Residual left 
third-nerve palsy and minimal right sixth- 
nerve paresis are evident. Note striking 
improvement of proptosis, chemosis, and 
vascular congestion. 
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Fig 8.—Anteroposterior subtraction study 
of arteriogram demonstrates indentation 
of right sphenoid sinus by internal carotid 
artery (arrowhead) and apparent separa- 
tion of left carotid from sinus caused by 
expansion of lateral sinus in its mid- 
portion by mucopyocele. ML indicates 
midline; SS, sphenoid sinus; arrow, right 
internal carotid artery, SOV, superior 
opthalmic vein; ICA, internal carotid 
artery; MCA, middie cerebral artery. Bro- 
ken lines outline sphenoid sinus and left 
internal carotid artery. 


asymptomatic arteriovenous malfor- 
mation or congenital aneurysm," a 
traumatic vascular insult should be 
suspected. This may occur when the 
intracavernous portion of the carotid 
artery, which lies in the superolateral 
wall of the posterior part of the sphe- 
noid sinus, is lacerated, perforated, or 
avulsed.’ In a series of careful dissec- 
tions of the sellar region performed by 


Ethmoid Surgery and CCF—Pedersen et al 





Renn and Rhoton, 66% of the speci- 
mens had less than 1 mm of bone 
separating the sinus from the carotid 
artery, and 4% had no bone covering 
the vessel. In addition, 4% of the spec- 
imens were noted to have tortuous or 
redundant carotid arteries lying next 
to one another, close to the midline 
just behind the sphenoid sinus or in 
the midportion of the sphenoid sinus." 
The variability of sphenoid sinus and 
carotid artery anatomy raises the 
question of whether bilateral carotid 
angiography should be performed 
prior to all rhinologic or neurosurgical 
procedures that enter or traverse the 
sphenoid sinus, a view previously 
expressed by Laws and Kern.’ At 
present, it is believed that the fre- 
queney with which near-midline caro- 
tid arteries appear within the sphe- 
noid sinus is not sufficiently high to 
warrant such routine arteriography. 

The carotid artery may be injured 
in its intrasphenoid course even if the 
artery is not in proximity to the mid- 
line, Chronie inflammatory disease in 
the sphenoid sinus may produce ostei- 
tis, demineralization, and thinning of 
the. lateral sinus wall, while an 
expanding mucopyocele may destroy 
bone over the carotid. The distance 
from the intersinus septum to the 
lateral wall, even in the average-sized 
sinus, may be less than 1 em, as it is in 
the unoperated side of our patient 
(Fig 8). Variability in the position of 
intersinus septum position may fur- 
ther decrease the space available for 
intrasinus surgery. Often the distance 
from the carotid to the sinus septum is 
less than the 5- to 7-mm width of the 
curettes used in surgery done from 
the sinus. Protection of the carotid 
artery is enhanced by the use of the 
operating microscope, careful palpa- 
tion of the external sinus wall as soon 
as the area is surgically exposed, and 
leaving the mucosa intact over the 
lateral wall. 

In our patient, the brisk bleeding 
encountered at the time of surgery 
undoubtedly resulted from injury to 
the left internal carotid artery. The 
patient was aware of a bruit following 
recovery from anesthesia. Within 24 
hours, increased proptosis, chemosis, 
and ophthalmoparesis developed. 
Transfemoral carotid arteriography 
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demonstrated a large CCF. 

The objectives in managing CCF 
are to eliminate the bruit, proptosis, 
and ophthalmoparesis and to preserve 
the patient’s vision without producing 
additional neurological deficits. This 
has been accomplished in the past by 
surgery using a direct approach,’ by 
placing a balloon catheter in the ves- 
sel,“ or, more recently, by occluding 
the defect with cyanoacrylate occlu- 
sion of the defect.» Another mode of 
therapy is “trapping.” The trapping 
procedure consists of a surgical intra- 
cranial and extracranial approach. 
The outlet from the cavernous sinus is 
directly blocked during the intracrani- 
al portion of the approach; then, 
embolic material is surgically passed 
into the carotid artery extracranially. 
The embolic material thus introduced 
may be any one of a number of sub- 
stances, including muscle and coagu- 
lants (eg, Gelfoam). The material is 
trapped at the level of the intracaver- 
nous carotid artery, and will, one 
hopes, occlude the fistula, and not pass 
into the intracranial circulation where 
it could cause cerebral infarction. 

The problem with this approach, as 
well as with those approaches to CCF 
that involve ligation of various intra- 
cranial and extracranial arteries, is 
that this reduces blood flow to the 
globe and increases the potential for 
ocular and cerebral injury. Most of 
these procedures have the potential 
for producing ischemic ophthalmopa- 
thy and/or a major neurologic deficit, 
especially if it is necessary to occlude 
the artery.“ In our case and in the 
ease reported by Lister and Sypert,’ 
attempts to obliterate the fistula with 
a balloon catheter or cyanoacrylate 
were unsuccessful. In both cases, total 
carotid artery occlusion was necessary 
to eliminate the defect. Fortunately, 
vision was preserved in each case and 
no new neurologic deficits ensued. We 
believe that it is better, initially, to 
perform a procedure that preserves 
the carotid cireulation rather than to 
attack the fistula directly or perform 
a trapping procedure, as these latter 
procedures have been associated with 
a high risk of ischemic ophthalmopa- 
thy" 

When a surgeon encounters brisk 
intraoperative bleeding during proce- 


dures that use the transsphenoidal 
route, he should be alert to the possi- 
bility of intracranial vascular. injury. 
This high degree of awareness, com- 
bined with arteriography to confirm 
such suspicions, will lead to early 
detection of vascular defects and their 
prompt repair. Every attempt should 
be made to treat CCFs. with tech- 
niques designed to preserve cerebral 
and ocular circulation: 
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æ% Percutaneous cannulation of the in- 
ternal jugular vein has become a widely 
accepted method for monitoring central 
venous pressure, hyperalimentation, and 
_ rapid fluid administration. Although com- 
plications from this procedure have been 
rare, many unusual case reports are found 
-in the literature. Three cases of otolaryn- 
_ gologic importance are presented. A 
“revised technique of the internal jugular 
` vein catheterization is described. 
` (Arch Otolaryngol 1981;107:310-312) 


he increasing use of internal 

jugular venous catheterization, 
usually in conjunction with resuscita- 
tion, poses a potential hazard when 
these catheters are not monitored 
carefully. Hematoma, displacement of 
catheters, injury to the vagus, phrenic, 
and other nerves in the neck, and 
pneumothorax have all been reported 
as complications of internal jugular 
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Complications of Internal 


Jugular Vein Catheterization 


Yosef P. Krespi, MD; Arnold Komisar, MD, DDS; Frank E. Lucente, MD 


venous catheterization. Reports of 
complications of this procedure have 
generally been found in the surgical 
and anesthesiologic literature. How- 
ever, since the head-and-neck surgeon 
may need to insert these catheters or 
to manage the attendant complica- 
tions, it is appropriate to describe the 
following three patients and to review 
the literature. 


REPORT OF CASES 


Case 1.—A 65-year-old insulin-dependent 
diabetic woman was brought to the emer- 
gency room in hypoglycemic shock. Due to 
difficulty in inserting peripheral venous 
catheter, the internal jugular vein was 
selected as the site of infusion of intrave- 
nous (IV) fluid. Two hours after infusion of 
1 mL of 5% dextrose in water, she was 
noted to have massive swelling in the right 
side of the neck due to the extravasation of 
the IV fluid. The neck was indurated and 
the larynx was displaced to the left (Fig 1). 
The patient experienced moderate respira- 
tory distress. Indirect mirror examination 
showed laryngeal and tracheal deviation. 
Roentgenographic examination of the neck 
showed noticeable displacement of the 
laryngeal and. tracheal air shadow with 
narrowing of the airway superiorly (Fig 2). 
After a 48-hour period of careful observa- 
tion, the patient experienced complete 
resolution of the tracheal deviation, respi- 
ratory distress, and hypoglycemia. 


Cask 2.~A 45-year-old man was ad- 
mitted with a soft mass over the right 
lower cervical region. He had a history of 
cardiac catheterization and cannulation of 
the internal jugular vein for pericarditis 
two years previously. At the time of admis- 
sion, indirect examination of the larynx 
demonstrated paralysis of the right vocal 
cord in the paramedian position: Neck 
examination showed a 6 x 8-cm soft mass 
over the lower third of the right sternoclei- 
domastoid muscle (Fig 3). Chest and. neck 
roentgenograms showed a broken needle in 
the root of thé neck (Fig 4). 

Neck exploration showed -an enlarged 
fibrotic sternomastoid muscle and. multiple 
adhesions. The internal jugular véin. was 
thrombotic and a 2.5-cm needle was found 
external to the vein in the root of the neck 
(Fig 5). The recurrent laryngeal nerve and 
vagus nerve were intact, but dense adhe- 
sions were noted around the vagus. The 
thrombotic internal jugular vein and 
fibrotic sternomastoid “muscle were re- 
sected.. The postoperative course was 
uncomplicated. However, the patient did 
not regain function of the right voeal cord 
during the one-year follow-up period. 

Case 3.—An obese 65-year-old woman 
was admitted to the hospital after head 
injury. Since no other veins could be cathe- 
terized, the left internal jugular vein was 
chosen. Twelve hours later, a large swelling 
was noted in the left side of the neck and 
the patient experienced mild respiratory 
difficulty. Physical examination demon- 
strated minimal right-sided pharyngeal 
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Fig 1.—Massive swelling of right side of 
neck after infusion of 1 L of glucose 
solution and withdrawal of internal jugular 
vein catheter. 


Fig 2.—Anteroposterior roentgenogram of 
neck and upper chest demonstrating 
deviation of larynx and trachea and nar- 
rowing of airway in region of larynx. 





edema. The left side of the neck was dif- 
fusely swollen and many needle marks 
were seen in the lower portion of the neck 
(Fig 6). Humidified oxygen was delivered 
by nasal airway for 12 hours, after which 
the patient showed gradual improvement 
with resolution of the stridor. The neck 
swelling gradually decreased during the 
next two days and she was discharged four 
days later in satisfactory condition. 


COMMENT 


These patients illustrate complica- 
tions of .percutaneous catheterization 
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Fig 3.—Mass, 6 x 8 cm, over lower third of 
right sternomastoid muscle. 


Fig 4.—Anteroposterior roentgenogram of 
chest and lower neck showing broken 
needle (arrow). 





of the internal jugular vein, a proce- 
dure that has recently been advocated 
for central venous pressure measure- 
ment, hyperalimentation, and rapid 
fluid replacement in hypovolemic pa- 
tients. Cannulation of internal jugular 
vein is rapid and easy and can be 
performed with a high success rate. 
The reported incidence of successful 
catheterization in the pediatric age 
group is 97% and in the adult group 
90%. Complications are uncommon. 
English et aP have reported 200 cases 








Fig 5.—Removal of broken needle (arrow) 
from root of the neck: A, sternomastoid 
muscle and B, omohyoid muscle. 


Fig 6.—Diffuse swelling over left side of 
neck. Note needle marks over supraciavi- 
cular area. 


of catheterization without complica- 
tions. Jernigan et al reported 1,000 
cases with only three complications. 
The most common complications of 
this procedure are pneumothorax, hy- 
drothorax, and bleeding due to acci- 
dental arterial puncture. Bhtt and 
Wright reported puncture of an endo- 
tracheal tube cuff during catheteriza- 
tion of the internal jugular vein. Bris- 
coe et alt described a patient with 
multiple cranial nerve palsies and 
Horner’s syndrome after extravasa- 
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Fig 7.—Position of head and neck during 
catheterization of internal jugular vein. 
Note point of puncture between sternal 
and clavicular heads of sternomastoid 
muscle. 


tion of medications into the soft tis- 
sues of the neck. Brown and Wallace’ 
have described a patient who had been 
receiving heparin sodium and in 
whom a hematoma developed two 
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; r catheterization..The: he- 
matoma was successfully drained 


“through a cervical incision: Butsch et 


al* reported bilateral vocal cord paral- 
ysis after catheterization of both 


< internal jugular veins. Thoracic duct- 


injuries have been reported in approx- 


underwent catheterization of the vein 
in the angle between the vein and the 
subclavian vein.” Other vascular com- 
plications, such as arteriovenous fistu- 


Ja, pseudoaneurysm, and aortic dissec- 


tion, have also been: reported. ®©" 

To make catheterization of the 
internal jugular vein as safe a proce- 
dure as possible, we would recommend 
the following teehnique: Place the 
patient in the Trendelenburg position 
with his head turned away from the 
side to be catheterized. The right 
jugular vein is preferred over the left 
to avoid injury to the thoracic duct. 
Identify the posterior border of the 
sternomastoid muscle two finger 
breadths above the clavicle. This point 
should represent the apex of a trian- 
gle formed by the clavicular and ster- 
nal heads of the sternomastoid muscle 
with the clavicle (Fig 7): Insert a 
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14-pauge venous catheter (Venocath) 
needle attached to a 3-mL syringe and 
aim inferomedially toward the supra- 
sternal notch. If the patient is alert, a 
local anesthetic may be infiltrated 
along the anticipated needle track 
before insertion of the catheter. As 
the venous catheter is advanced, con- 
stantly aspirate the syringe until the 
vein is entered. Then advance the 
flexible catheter through the needle 
into the vein until good’ backflow is 
seen. Next, use .two No. 4-0. silk 
sutures to secure the catheter and the 
needle guard to the skin and to each 
other and to prevent any slippage of 
the catheter out of the vein. 

A chest roentgenogram is recom- 
mended as soon as possible after 
insertion of the catheter to ensure the 
correct positioning of the distal end of 
the catheter. The site of venopuncture 
should be inspected frequently to 
detect any signs of swelling, leakage 
of blood or chyle, or infection. Sterile 
catheter care and the use of a topical 
antibiotic ointment are advisable, Ad- 
ministration of IV medications by this 
route should be avoided if at all possi- 
ble. 
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Computed Tomographic Demonstration 
of Cervical Abscess 


and Jugular Vein Thrombosis 


A Complication of Intravenous Drug Abuse in the Neck 


Gary L. Merhar,. MD; David P. Colley, MD: Robert A. Clark, MD; Steven R. Herwig, DO 


e: Cervical abscess and internal jugular 
vein thrombosis occurred ina 36-year-old 
man with a history of drug abuse. Comput- 
ed tomography (CT) and angiography cor- 
rectly identified the pathologic abnormali- 
ties that were surgically confirmed. We 
stress the use of CT in the evaluation of 
this condition. 

(Arch Otolaryngol 1981;107:313-315) 


‘he many medical-surgical compli- 
cations of intravenous (IV) drug 
abuse have been well documented in 
the literature.’ However, only scant 
reports of complications associated 
with IV neck injections were found in 
an extensive literature search.’ Re- 
cently, we assisted in the evaluation of 
a suspected cervical abscess. Comput- 
ed tomography (CT) localized the 
abscess and also demonstrated throm- 
bosis of the internal jugular vein. 
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These findings. were confirmed by 
angiography and operation. 


REPORT OF A CASE 


A 86-year-old man with a history of 
long-term IV drug abuse came to the emer- 
gency room at the University of Cincinnati 
Medical Center with a painful swelling in 
his neck. He had been injecting drugs 
(various nareoti¢s) into the internal jugular 
veins in both sides of his neck for the past 
six months. His peripheral veins were uni- 
versally thrombotic from multiple previous 
injections, and lately, he had been attempt- 
ing direct injections into the jugular veins. 
On admission, he complained of a three- 
day history of a painful mass in the lower 
cervical region on the left side. He com- 
plained of. trismus and pain on rotatory 
motion of the head and extension of the 
neck, He denied fever, chills, malaise, dys- 
phagia, dyspnea, or chest pain. 

History included IV drug abuse (mainly 
narcotics). Ten years previously, he had 
undergone an exploratory thoracotomy for 
a bullet wound in the upper right side of his 
chest. Available medical records indicated 
that no notable vascular structures had 
been affected. 

Physical examination disclosed a thin, 
well-developed man in moderate, acute 
painful distress secondary to the neck 


„and: therapy 


swelling. An ill-defined, tender soft-tissue 
fullness in the lower left side: of the neck, : 
extending to the supraclavicular region, — 
was identified. There was no. associated 
facial swelling. The results of an examina- > 
tion of the heart and lungs were normal. - 
Multiple scars over the arms; legs, and neck 
from prior injections were noted. A well- 
healed thoracotomy scar on the right side 
also was noted. The patient’s blood pres- 
sure was 135/85 mm Hg, and he had an oral 
temperature of 38.2 °C. The WBC count 
was 12,800/eu mm, with a mild left shift. 
Roentgenograms of the cervical soft tis- 
sues demonstrated fullness in the lower 
cervical region on the left side, with a 
slight deviation of the trachea to the right 
(Fig 1, left and center). Posteroanterior 
and lateral roentgenograms of the chest 
were normal. Blood cultures were obtained, 
with IV antibiotics was 
started. Computerized tomography of the 
neck demonstrated a central area of high 
density that was deep to the left sternoclei- 
domastoid musele. (Fig 1, right). Oblitera- 
tion of the fat planes throughout the left 
side of the neck were thought to represent 
cellulitis with edema. The circular high 
density was consistent with localized fresh 
blood from a recent attempt at injection. 
During the course of several days, defer- 
vescence occurred, with resolution of much 
of the neck swelling, pain, and trismus. 
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Fig 1.—Left and center, Anteroposterior and lateral views of neck. Soft-tissue fullness in lateral aspect of left 
side of neck, extending to supraclavicular area (left, small arrowheads), with retropharyngeal component as 


well (right, large arrowheads). Single arrow (left) points to surgical 
Nonenhanced computed tomographic scan at level of cricoid cartilage s 


clip from previous operation. Right, 
hows soft-tissue swelling on left side, 


surrounding circular area of high density (arrowhead), representing fresh blood. 


One week after admission, a dramatic 
increase in the swelling at the base of the 
neck was noted. Vital signs were within 
normal limits, and there was no substan- 
tive change in the hematocrit reading or 
hemoglobin level. Chest roentgenograms 
demonstrated an increase in soft-tissue 
swelling of the lower left side of the neck, 
with normal mediastinum. The possibility 
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of a cervical hematoma from expansion of 
an arteriovenous (AV) fistula or false 
aneurysm on either the arterial or venous 
side was given strong consideration as the 
cause for the increase in swelling; for this 
reason, angiography and phlebography of 
this area were performed. Nonselective 
retrograde phlebography of the left innom- 
inate vein failed to demonstrate reflux into 


Fig 2.—Left, Anteroposterior subtraction 
film from aortic arch angiography clearly 
demonstrates medial displacement of 
proximal left common carotid artery. There 
is subtle but definite irregularity of lateral 
margin of artery (arrowheads). Right, 
Venous phase film from same study shows 
only right jugular vein (arrowheads). 


the left jugular vein. Aortic arch arteriog- 
raphy demonstrated medial displacement 
of the base of the left common carotid 
artery, indicative of an extrinsic mass in 
this region (Fig 2, left). There was no 
evidence of an extravasation, aneurysm, or 
AV fistula. On late venous phase films, 
only a right jugular vein was identified 
(Fig 2, right). Repeated CT of the neck, 
both without and with iodinated contrast, 
was performed. A nonenhancing circular 
low density (previously an area of high 
density) in the region of the left internal 
jugular vein was thought to represent a 
thrombus in that vein (Fig 3, left). Inferi- 
orly, an amorphous area of low density that 
corresponded to the fullness in the neck 
was seen. Above this region and identified 
only with CT, were numerous small gas 
bubbles (Fig 3, center and right). Subse- 
quently, careful needle aspiration of the 
mass demonstrated pus. This was followed 
by surgical exploration of the left side of 
the neck and carotid sheath from which a 
collection of approximately 60 mL of pus 
was drained. The abscess extended to just 
below the left clavicle and was behind the 
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Fig 3.—Left, Enhanced computed tomographic (CT) scan, at same level as shown in Fig 1 (right), now demonstrates 
low-density circular area outlined by sharply defined wall (arrowhead). Finding is characteristic of venous thrombosis 


on CT. Center, Computed tomographic scan at head of thyroid gland shows numerous small gas bubbles (small 
arrowheads) behind thrombotic left internal jugular vein (large arrowhead). Right, Computed tomographic scan at 





level of left supraclavicular area outlines area of low density with irregular enhancement of wails (large arrowhead). 
Posterior to collection is small area of low density (small arrowhead). These were confirmed surgically as. small 


loculations of pus. 


sternocleidomastoid muscle. A thrombotic 
internal jugular vein also was identified. 
Therapy with antibiotics was continued, 
and the patient has done well since. 


COMMENT 


Attempted IV injection of various 
agents into the internal jugular sys- 
tem is. usually accompanied by compli- 
cations. In a recent group of four 
patients who were seen at the Univer- 
sity. of Cincinnati Medical Center, 
reeurrent pneumothorax, cellulitis, ab- 
scess, and foreign bodies (mostly 
broken needles) were seen. The IV 
drug abuser frequently exhausts his 
or her supply of peripheral veins and 
must resort to femoral, axillary, sub- 
clavian, or internal jugular venous 
sites. Arterial injections are less often 
used because of the severity of 
embolic complications. 
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To inject into the internal jugular 
vein, the drug addict places a mirror 
before his or her neck, performs a 
Valsalva maneuver to view the exter- 
nal jugular vein, and subsequently 
injects deep to the protruding exter- 
nal jugular vein in the base of the 
neck. By injecting into the carotid- 
jugular region, the deep cervical fas- 
cial planes are entered. Infection in 
the carotid sheath can have the 
dreaded complication of extension 
into the mediastinum, vascular throm- 
bosis, or septic thrombosis with resul- 
tant septic emboli. 

Computerized tomography of the 
neck proves to be an invaluable meth- 
od of diagnosis of neck abscess or 
cellulitis.** The superior mediastinum 
can be evaluated, and the ability to 
detect venous thrombus recently has 
been discussed." Ultrasound evalua- 
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tion of the soft tissues of the neck in 
suspected abscesses recently has been 
advocated." In the present case, 
ultrasound was initially suggested, 
but because of the tenderness of the 
neck, it was not possible to complete 
the examination with the use of this 
modality. We think that CT can evalu- 
ate the area equally well and, in addi- 
tion, has the added benefit of being 
able to view the upper mediastinum. 
The small gas bubbles in this abscess 
probably would not have been demon- 
strated by ultrasound, particularly 
since they were so closely related to 
the apex of the lung. 

In summary, we think that CT of 
suspected neck abscesses, especially in. 
instances where vascular thrombosis 
and deep fascial compartments are 
involved, is an invaluable diagnostic 
tool. 
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Angiolymphoid Hyperplasia With 
Eosinophilia of the External Ear Canal 


Treatment With a Recision 


Jerome W. Thompson, MD; Mare Colman, MD; Craig Williamson, MD; Paul H. Ward, MD 


e Angioblastic lymphoid hyperplasia 
with eosinophilia, or Kimura’s disease, is 
a clinically and histopathologically recog- 
nized entity that is characterized by cuta- 
neous nodules, proliferating blood. ves- 
sels with atypical histiocyte-like endothe- 
liat- cells, and numerous eosinophils. It 
has been treated with ‘steroids and by 
surgical excision, irradiation, cryothera- 
py, and electrodesiccation. Persistent 
residual disease and local recurrence are 
frequent. We review the literature and 
report two cases that involve the ear. We 
present the histopathologic and clinical 
results of laser removal of a conchal and 
external canal lesion. 

(Arch Otolaryngol 1981;107:316-319) 


n 1948, Kimura et al’ were the first 
to describe an unusual skin dis- 
ease that has since been recognized as 
part of a wider spectrum of benign 
disease. processes, known as angio- 
blastic lymphoid hyperplasia with 
eosinophilia (ALHE), or Kimura’s dis- 
ease. It is most significant that this 
benign lesion has been mistaken for 
angiosareoma, which has resulted in 
surgical therapy.?? 

To ensure accurate diagnosis and 
to avoid inappropriate therapy, it is 
essential that the otolaryngologist be 
aware of the histologic features of 
ALHE as well as its clinical character- 
istics. This communication reviews 
the literature and reports two cases. 
We also offer laser excisions as a 
successful alternate mode of therapy, 
with definite benefits over those 
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methods that are commonly used. His- 
torically, the original observations, 
reported by Kimura and colleagues’ in 
a Japanese pathology journal in 1948, 
described “unusual granulations” 
with hyperplastic changes associated 
with lymphocytic infiltration. In 1963, 
Fujita’ and in 1966, Kawada et aF 
elaborated on the clinical aspects of 
the skin disease and recognized the 
eosinophilic infiltrate, thus estab- 
lishing the clinical and histologic enti- 
ty that they named “Kimura’s dis- 
ease. ™ >? 

In Japan and China, the disease 
occurred preponderantly in young 
men (85%), and the patients had 
numerous subcutaneous nodules. 
These nodules were primarily on the 
cheeks, but they also occurred in the 
axilla, anticubital, and inguinal re- 
gions. Lymph node involvement was 
thought to be an important feature of 
the disease." 

In 1969, Wells and Whimster* intro- 
duced to the English-speaking world a 
disease that they called “subeutaneous 
angioblastic lymphoid hyperplasia 
with eosinophilia.” They also intro- 
duced the concept of a spectrum of 
initial clinical appearances and histo- 
logic findings, of which ALHE was 
thought to represent only a single, 
later aspect. Wells and Whimster* 
described nine patients (four young 
men and five young women) with 
subcutaneous nodules in the head and 
neck region and occasional regional 
lymph node enlargements. In 1972, a 
case of ALHE was reported in the 
American dermatologic literature. By 
the late 1970s, the first reports of 
ALHE appeared in the otolaryngol- 
ogie literature.’ Finally, in 1980, 
Barnes and Nieland" reported 12 
cases that were treated with electro- 
desiccation, local excisions, and corti- 


costeroids. At present, more than 250 
cases have been reported in the world 
literature.” >82 

Histologically, the lesions are char- 
acterized by two major elements that 
are always present: (1) the vascular, 
which preponderates in early, more 
active cases, and (2) the lymphoid, 
which preponderates in the later 
quiescent stages. Other important 
diagnostic features include diffuse 
mast cell and eosinophil infiltrations 
of the dermis and subcutaneous tis- 
sues, as well as serum eosinophilia 
(Fig 1 and 2). 

In the early actively proliferating 
lesions, well-circumseribed aggre- 
gates of lymphoid tissue are found 
with central regions that are prepon- 
derately occupied by plump atypical 
histiocyte-like endothelial cells with 
hyperchromatic pleomorphic nuclei, 
which occasionally are seen in mitosis. 
The vascular channels are sinusoid 
with irregular walls and compose the 
vast majority of the lesion in their 
earlier stages." Many of the vessels 
contain no RBCs; this finding sug- 
gests to many pathologists that there 
may well be lymphatic channels inter- 
mingled among the vessels since these 
also contain eosinophilic-staining 
amorphous debris that might be 
lymph. The most significant finding 
about the neoplastic vessels are the 
unusual endothelial cells that, on elec- 
tron microsurgery, are found to con- 
tain large accumulations of cytoplas- 
mic filaments," As the lesion matures, 
the vascular components become less 
conspicuous, and the lymphoid cells 
begin to preponderate. Initially, the 
lymphoid cells are loosely organized, 
but these cells are still cireumseribed 
by dense fibrous septa that form 
lobules. As the lymphoid tissue begins 
to proliferate, lymphoid follicles begin 
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Fig 1.—Top, Case 2. Composite low-power photomicrograph of biopsy specimen 
showing vascular proliferation (arrow) and nodular infiltrates (hematoxylin-eosin [HE], 
x 50). Bottom, Case 2. Higher power of same specimen demonstrating histiocyte-like 
lymphoid aggregate (arrow) (HE, x 150). 


to form and replace the abundant 
vasculature, In its extremes, this pro- 
cess represents the spectrum of the 
histologic disease process known as 
ALHE. The cases, reported in the 
Japanese and Chinese literature, +7 
were preponderantly lymphoid lesions 
that probably represented the later 
stages of the disease’s spectrum. The 
title “subcutaneous angioblastic 
lymphoid hyperplastia with eosino- 
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philia” was challenged by Mehregan 
and Shapiro,“ who reported frequent, 
although limited, involvement of the 
dermis, as well as the subcutaneous 
tissue. Their evidence supported the 
more accurate term “angioblastic 
lymphoid hyperplasia with eosinophil- 
ia.” The lesions reported in the Amer- 
ican literature tend to involve the 
periauricular region more frequently 
than any other region (Fig 3). In 1978, 


Rosai” reported ALHE that involved 
the subcutaneous tissues and skeletal 
structures in one patient and numer- 
ous skeletal lesions in three other 
cases. More recently, J. Rosai, MD, has 
reported a case with involvement of 
the heart (written communication, 
March 1980). 

Angioblastic lymphoid hyperplasia 
with eosinophilia most often appears 
clinically as a persistent pruritic sub- 
cutaneous nodule that ranges in size 
from only a few millimeters to several 
centimeters. These nodules occur pre- 
ponderantly in the head and neck 
region. The nodules are pruritic and 
erythematous and tend to bleed after 
irritation. A single nodule may ini- 
tially appear in early cases, but multi- 
ple lesions are common when the his- 
tory of onset is of a longer duration. 
These lesions tend to ulcerate and 
bleed, thus producing the clinical hall- 
mark of early ALHE, evidenced by 
the fact that bleeding occurred in 25% 
of the patients described by Barnes 
and Nieland." 


REPORT OF CASES 


Case 1.—A 30-year-old man had a four- 
year history of intermittent bleeding from 
a pruritic lesion in his right external audi- 
tory canal and concha. The gradually 
enlarging 1.5-em mass was nontender. Two 
years previously, a biopsy specimen was 
interpreted as pseudopyogenie granuloma. 
Soon afterwards, other multiple lesions 
were noted in the adjacent areas. Monthly 
cryotherapy applications were started; this 
therapy was given during a one-year peri- 
od. The secondary lesions responded well to 
this form of therapy, but the conchal and 
external auditory canal lesion persisted. 
After this treatment and while the patient 
was in England, the patient received 140 
rad to the ear lesion, which resulted in a 
temporary remission and cessation of 
bleeding. Ten months later, the lesion of 
the ear recurred, and the patient was 
admitted to the UCLA Head and Neck 
Clinic. On examination, a red, elevated 
fleshy tumor partially oceluded the right 
external canal and extended laterally into 
the concha. There was no accompanying 
adenopathy. The patient’s complete blood 
cell count disclosed the following values: 
WBCs, 7,000/cu mm, with 15% segmented 
leukocytes, 3% eosinophils, 34% lympho- 
eytes, 1% basophils, and 6% monocytes. A 
biopsy was performed, and the histologic 
diagnosis was ALHE. On June 12, 1979, the 
patient was taken to the operating room, 
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Fig 2.—Case 2. High-power photomicro 


where, under general anesthetic and using 
an operating microscope with an attached 
CO, laser, the entire lesion was vaporized. 

Despite the vascular nature of the tumor, 
the hemostasis was excellent, providing a 
clear and dry operative field throughout 
the procedure, which allowed easy identifi- 
cation of the margins. The dry wound was 
packed with antibiotic-impregnated gauze. 
Postoperatively, repeated packing in this 
fashion allowed gradual closure by granu- 
lation and subsequent epithelialization. 
The patient’s condition has remained dis- 
ease free for 14 months, and there has not 
been any evidence of external auditory 
canal stenosis. 

Cast 2.—A 57-year-old woman became 
aware of a tender right ear lobe while she 
was traveling through Nepal two years ago 
(Fig 3). A small nodular mass developed 
that was incised and drained and treated 
with a mixture of polymyxin B sulfate, 
neomycin sulfate, and bacitracin zine 
(Neosporin Ointment) by a Nepali physi- 
cian. One month later, the mass recurred, 
and another physician diagnosed the condi- 
tion as furunculosis. Therapy was then 
started with synthetic penicillin G potas- 
sium, One month later, after no improve- 
ment, this therapy was stopped, and thera- 
py with chloroquine and hydrocortisone 
cream was started. Again, there was no 
response, so the patient initially received 
doxyeycline and then cloxicillin sodium 
before she returned to the United States. 
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graph of biopsy specimen showing mast cell and 
eosinophil infiltrates (arrow) (hematoxylin-eosin, x 520). 


With the various therapies, the tender- 
ness improved somewhat, but the firm 
nodule in the section between the earlobe 
and head remained tender. The lesion 
again was excised; but postoperatively the 
patient continued to have a surprisingly 
large amount of pain in the excision site 
sear. A few weeks later, an intense inflam- 
matory response developed in the area. 
This failed to respond to several different 
topical therapies and therapies given for 
systemic effect. 

The patient was then examined for con- 
tact dermatitis (allergy to earring metal), 
but no abnormalities were found. Reexam- 
ination of the biopsy specimen slides indi- 
cated ALHE. The patient was referred to 
the UCLA Head and Neck Clinie; on admis- 
sion she had multiple nodules that involved 
the postauricular region immediately be- 
hind the lobular area. These nodules were 
red, elevated, and exquisitely tender. They 
appeared to be fixed to the underlying 
tissues and involved an area that measured 
1.0 x 1.5 em. 

The UCLA Pathology Department con- 
firmed the histologic diagnosis of ALHE 
on the previous biopsy specimen slides. 
Laser surgery was advised, and laser exci- 
sion of the patient’s lesion is pending. 


COMMENT 


Angioblastic lymphoid hyperplasia 
with eosinophilia is an unusual disease 















Fig 3.—Top, Case 2. Ear showing elevated 
nodular, excoriated retroauricular lesion. 
Bottom, Case 2. Close-up view. 


that has been recognized only recently 
in the English-speaking world. The 
original pathologic description and 
case reports appeared in the Japanese 
literature. In these case reports, the 
lesions were more generalized in their 
body distribution in contrast with the 
more common clinical appearance in 
the head and neck area of the more 
recent cases in England and the Unit- 
ed States. 

During the past years, a better 
understanding of ALHE has evolved. 
The disease is now thought to be an 
inflammatory process of unknown ori- 
gin, involving both sexes. There does 
not appear to be any racial preponder- 
ance, although the majority of cases 
have been reported in the Japanese or 
Chinese literature. 

Speculation on the origin of this 
inflammatory process has included 
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infections, an insect-vector-induced 


organism, and 
tions." 

The morphologic complexity and 
progressive change of this lesion has 
led to an extensive list of differential 
diagnoses. Angioblastic lymphoid hy- 
perplasia with eosinophilia has been 
mistaken for sarcoma, eosinophilic 
granuloma, malignant lymphoma, 
granuloma pyogenicum, angiomatous 
lymphoid hamartoma, and persistent 
reaction to insect bites.” In patients 
with lesions located in the bones, the 
radiologic interpretation was giant 
cell tumor. The worst and most 
unfortunate misdiagnosis was angio- 
sarcoma,’ Confirmation of the diag- 
nosis rests with informed clinical and 
histopathologic interpretation. Eosin- 
ophilie granuloma lacks the typical 
evolution. of lymphoid preponderance 
and the aberrant vasculature compo- 
nent. Malignant lymphoma also lacks 
the extensive vasculature element and 


immunologic reac- 


_ is usually devoid of eosinophils. Gran- 


uloma pyogenicum is primarily a der- 
mal lesion, and although ALHE has 
been described in the dermis, adjacent 
subeutaneous nodules have been pres- 
ent. Because of the presence of eosino- 
phils and vascular proliferations with 
a few scattered lymphocytes, granulo- 
ma pyogenicum is easily mistaken for 
the earliest stages of ALHE. Angio- 
matous lymphoid hamartomas are 
benign capillary proliferations that 
often are found in body cavities or 
deep within soft tissues, which occa- 
sionally contain significant amounts 
of lymphoid hyperplasia resembling 
ALHE; however, these tumors are 
encased in a thick, heavy, fibrous cap- 
sule and lack the presence of eosino- 
phils. Insect bites can produce similar 
nodules. that may persist for up to 
several years. A heavy vascular 
growth, perivascular lymphoid aggre- 
gations, lymphoid follicles, and heavy 
eosinophil and mast cell infiltrates 
develop on the site of the bites, which 
makes them especially difficult to sep- 
arate from ALHE. 

Angiosarcomas appear in older age 
groups and manifest an aggressive 
behavior with an often fatal outcome; 
by contrast, ALHE is indolent and 
even self-limiting in some cases. How- 
ever, there is a high incidence of local 
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recurrence or persistence of ALHE 
that occurs after the various forms of 
systemic effects treatment. Therapy 
has consisted of administration of ste- 
roids given for systemic effect, surgi- 
cal excision, electrodesiccation, eryo- 
therapy, and irradiation. 

Even though spontaneous remission 
has been reported, it is rare; the sever- 
ity of symptoms usually requires ther- 
apy." The disease has been re- 
ported to respond initially to a variety 
of treatment modalities and only 
recurs after limited remission. Al- 
though low-dosage radiotherapy has 
had some success in eradicating 
ALHE, it failed to achieve long-term 
success in case 1 in the present report. 
The use of radiotherapy for indolent 
benign disease, particularly in young- 
er patients, is generally condemned in 
the United States. 

Adequate local surgical excision 
seems to be the treatment of choice, 
but the highly vascular nature of the 
lesion often makes margins difficult 
to identify. Because of the severe vas- 
cularity of these lesions, the CO, laser 
under microscopic control provides a 
superbly dry field and allows vapori- 
zation of the lesion with accurate 
microscopic delineation of the mar- 
gins. Based on this limited experience 
and the absence of recurrence at this 
admittedly short follow-up period (14 
months), the CO, laser seems to be 
recommendable in the treatment of 
ALHE. 

Keen clinical acumen, knowledge of 
the existence of the disease, and 
astute pathologic interpretation are 
the requisites for early diagnosis of 
ALHE. 


Nonproprietary Name and 
Trademark of Drug 


Doxycycline—Vibramycin. 
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PATHOLOGIC QUIZ CASE 1 


Steven M. Sobol, MD, Robert J. Gogan, MD, St Louis 


A 19-year-old: woman complained of 
a painless swelling of her left cheek 
that appeared intermittently for six 
years. This was unrelated to specific 
„activity or food ingestion. The swell- 
ing would vary in size, and generally 
persist for weeks or months. In the 
three months before her visit, the 
mass had remained relatively large, 
causing some degree of cosmetic 
- embarrassment. 


Physical examination revealed. a 
6 x 3-em, rather diffuse, nontender, 
fluffy, left preauricular-parotid mass 
(Fig 1). There were no bruits and no 
skin discoloration. Xerography. dis- 
closed no calcification. Sonography 
confirmed the mass as preponderantly 
cystic, measuring 5 x 3 cm. Contrast 
sialography showed a splaying of the 
inferior ductal system with no intrin- 
sic disease. 


PATHOLOGIC QUIZ CASE 2 


After careful discussion with the 
patient and her parents regarding 
risks and potential complications, ex- 
cision was attempted via a parotidec- 
tomy approach. A photograph of the 
tumor at surgery is seen in Fig 2. 
Photomicrographs of the specimen are 
shown in Fig 3 and 4. ne 

What is your diagnosis? 


H. Z. Joachims, MD; T. Kaufman, MD; B. Rosenberg, MD; C. Lichtig, MD; Haifa, Israel 


A 4-year-old boy was admitted to 
the emergency room after a severe 
eye injury. No previous medical histo- 
ry was available at the time of admis- 
sion and he was transferred to the 
operating room for immediate sür- 
gery. 

After induction of general anesthe- 
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sia with thiopental sodium, there were 
signs of upper respiratory obstruc- 
tion. Oral intubation proved: to be 
impossible because of a 4 x 5-cem 
pedunculated mass obstructing. the 
laryngeal inlet. The mass arose from 
the left tonsillar fossa and had te be 
excised by a tonsillectomy technique 





before further management of the 
child’s. eye condition was possible. 
The mass is shown in Fig 1, and its 
histologic appearance is given in 
Fig 2. 
What.is your diagnosis? 
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PATHOLOGIC QUIZ CASE 1 


Figure 1. Figure 2. 


Figure 3. 


Figure 4. 
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Pathologic Diagnosis: Parotid lym- 
phangioma (cystic type). 

Our clinical diagnosis was probable 
lymphangioma (cystic hygroma). Af- 
ter informed consent, a subtotal pa- 
rotidectomy was performed that re- 
sulted in an incomplete excision of the 
. tumor, Extension into the deep lobe 
and parapharyngeal space could not 
be excised without jeopardizing the 
facial nerve. Postoperatively, pro- 
longed lymphorrhea developed that 
did not abate with conservative thera- 
py. Therefore, the parotidectomy flap 
‘was reelevated and an iodine-scleros- 
ing solution was applied to the 
underlying residual disease. Postoper- 
atively, there was no evidence of a 
facial paresis or of substantial lym- 
phorrhea. 

Pathologic examination of the spec- 
imen (Fig 3 and 4) showed several 
large dilated vascular spaces, contain- 
ing RBCs, WBCs, and amorphous 
debris, lined by rather thin fibrous 
adventitia. Areas of the lesion are 
seen interspersed between lobulations 
of normal parotid parenchyma. 

Although first described by Reden- 
bacher' in 1828, Wernher’ is credited 
with naming this tumor “cystic hygro- 
ma.” Borst* was the first to suggest 
that these lesions arose from seques- 
tered embryonal tissue. Subsequently, 
McClure and Sylvester’ suggested 
more specifically that these hygromas 
were derived from the sequestration 
of lymphatic tissue of the developing 
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Clinical and Pathologic Diagnosis 


PATHOLOGIC QUIZ CASE 1 


jugular lymph sac. Ribbert’ further 
postulated that lymphangiomas arose 
from developing lymphatic capillary 
buds that are derived from pinched 
off cells of the developing venous sys- 
tem. These buds subsequently canal- 
ize, but their failure to reunite with 
the venous system sets the stage for 
cyst formation, and the ultimate 
growth of a hygroma. 

Histopathologically, lymphangio- 
mas have been classified into three 
types: lymphangioma simplex, caver- 
nous lymphangioma,.and cystic hygro- 
ma.’ These differ with respect to the 
size of the vascular spaces and thick- 
ness of the adventitia. The schema is 
somewhat artificial, however, since 
aspects of each may be found in one 
tumor. Histologic variation seems to 
best correlate with tissue location; 
that is, noncystic varieties tend to 
arise most in the lips, cheeks, and 
tongue, whereas the cystic forms arise 
preponderantly in regions containing 
loose, nonrestrictive, areolar tissue 
and facial planes (ie, the neck). 

The majority of lymphangiomas 
occur in the head and neck, of which 
roughly 85% arise in the cervical 


region. A review of several series indi- 


cates that about 50% are present. at 
birth, with about 75% present by 3 
years of age. 

In general, the symptoms relate to 
the pressure of a painless enlarging 
mass. Growth, although usually slow, 
may occur quite rapidly. Occasionally 


local trauma. will precipitate: an 
inflammatory reaction. Symptoms of 
neural encroachment, ie, facial pare- 
sis, are uncommon. 

Their size may vary considerably (at 
times being massive), producing a 
bulge over the angle of the mandible, 
extending into the neck, or impinging 
on the external ear canal. Facial 
asymmetry is cosmetically disturbing. 
Most lesions will be cystic or fluffy to 
palpation. The overlying skin may be 
tense and, at times, discolored. Many 
tumors will transilluminate except for 
those where blood has filled the cystic 
spaces. 

The differential. diagnosis . must 
include hemangioma, branchial cleft 
cyst (first arch), lipoma, lymphoma, 
and pleomorphic adenoma or mucoepi- 
dermoid carcinoma with cystic degen- 
eration. In children, hemangioma 
would receive the greatest considera- 
tion as it is the most common parotid 
neoplasm.’ Differentiating lymphan- 
giomas. from hemangiomas is not 
always possible on clinical grounds. 
Moreover, their histologic appear- 
ances both show a similar prolifer- 
ation. of endothelial-lined vascular 
spaces in a fibrous stroma. Needle 
aspiration of fluid may help in such 
cases, but runs the risk of infection. 

Helpful ancillary diagnostic. studies 
inelude contrast sialography, xerogra- 
phy, sonography, and computerized 
tomographic scans. 

The treatment of lymphangiomas, 
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particularly those of the parotid 
gland, has varied from benign neglect 
to complete excision (parotidectomy). 
Surgical advocates: claim that these 
“tumors may grow relentlessly, produc- 
ing unacceptable facial distortion, at 
times compromising vital structures 
or becoming infected secondary to 
“repeated trauma. They believe that, 
ultimately, procrastination only com- 
promises one’s ability to perform a 
complete resection that preserves fa- 
-cial function. 

Proponents of benign neglect sub- 
it that in many of these lesions, 
ularly larger, more infiltrative 













ones, surgery poses the greatest risk. 


Recognizing the potential for incom- 
plete excision in such cases, they cite 
the surgical complications of facial 
nerve injury, persistent diffuse 


Pathologie Diagnosis: Tonsil show- 
ing only slight lymphocytic hyperpla- 
sia. 

Obstruction of upper respiratory 
airway by enlarged tonsils and ade- 
noids is not uncommon. It was first 
recognized by Menashe et al’ that (in 
extreme cases of obstruction) hypo- 
ventilation and pulmonary hyperten- 
sion leading to the development of cor 
pulmonale. may occur. After their 
report, the syndrome has been recog- 
nized and reported in pediatric and 
otolaryngologie literature.” 


lymphedema, lymphocele, and persis- 
tent lymphorrhea as being worse than 
the presence of the tumor. 

Complete excision may be success- 
ful in slightly more than 80% of the 
cases. Partial excision has resulted in 
high rates of recurrence. The adjunc- 
tive use of sclerosing agents may 
reduce or at least delay recurrences 
but is fraught with the potential for 
sclerosing injury to the facial nerve. 
Injecting sclerosing agents alone has 
resulted in no cure.* 

Aspiration, except as a diagnostic 
tool, is useful only to decompress those 
lesions compromising vital struc- 
tures. 

Lymphangiomas respond poorly to 
radiation therapy. Therefore, particu- 
larly because of the risk of delayed 
carcinogenesis, its use is condemned. 


PATHOLOGIC QUIZ CASE 2 


In this case, the only evidence of 
upper airway obstruction was an ele- 
vated Pco, level and a decreased Po, 
level. The heart was found to be 
normal on physical examination and 
through chest reentgenograms and an 
ECG. This was probably because of 
the abnormal mobility of the tonsil, 
which resulted only in intermittent 
obstruction of the airway. The possi- 


-ble embryological explanation of the 


pedicle connecting the tonsil to the 
tonsillar bed in this case is an unusual 
laxness of the pharngeal fascia that, 
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labeled, especially in the case of histopathology of the ear. Hlustrations must be submitted as positive color 
transparencies (35 mm preferred). Do not submit color prints unless accompanied by original transparencies. 
Transparencies should be carefully packaged in a separate container. Please do not submit glass-mounted 

. transparencies or the actual glass histology slides. Material for the RESIDENT'S PAGE should be mailed to the Chief 


Editor. 
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Clinical Memoranda 


Acoustic Reflex Hyperactivity 
in an Infant With Meningitis 


Downs and Crum! recently reported 
four case studies in which acoustic 
reflex responses were observed at 
reduced hearing levels (HLs). All sub- 
jects had CNS abnormalities with con- 
comitant central auditory processing 
disturbances. The investigators sug- 
gested that a hyperactive acoustic 
reflex response may represent re- 
duced central inhibition on peripheral 
auditory function. The youngest sub- 
ject was 58 years of age. No informa- 
tion is available about hyperactive 
acoustic reflex responses in a younger 
population. The following supplemen- 
tal case study describes a young child 
with a confirmed neurologic disorder 
secondary to meningitis, a hyperac- 
tive acoustic reflex response, and sus- 
pected central auditory processing 
disturbance. 


Report of a Case.An 8%-month-old boy 
was hospitalized with a four-day history of 
seizures, irritability, vomiting, and fever. 
Physical examination showed a bulging 
anterior fontanel, lethargy, nuchal rigidi- 
ty, and dysconjugate gaze. The admitting 
pediatrician noted that the infant made no 
response to sound at bedside. A CSF exam- 
ination showed 2,200 cells/eu mm (92% 
polymorphonuclear neutrophil leukocytes), 
a protein level of 100 mg/dL, and a glucose 
level of 12 mg/dL. Haemophilus influenzae 
organisms, sensitive to ampicillin sodium, 
grew from cultures. A computed tomogra- 
phic scan showed multiple areas of infarc- 
tion in both cerebral hemispheres. A diag- 
nosis of meningitis was made. The child 
was treated with ampicillin therapy and 
became afebrile before discharge. Howev- 
er, severe neurologic residua persisted in 
the form of opisthotonic posturing, spastic- 
ity, blindness, and developmental retarda- 
tion. 

The infant’s mother stated that the child 
had begun to vocalize simple names and 
showed normal auditory behavior before 
the disease. After the episode of meningi- 
tis, vocalizations diminished and auditory 
responses to the child’s name and to loud 
noises were infrequent. 

Auditory brainstem response audiome- 
try was performed when the child was 10 
months old, with the child sedated, using 
high-frequency emphasis, monaural elick 
stimulation, a mastoid-hairline-mastoid 
electrode placement, and ipsilateral record- 
ings. A replicative auditory brainstem 
response wave V was observed at 25 dB 
and 15 dB (normal adult detection levels) 
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for right and left ear stimulation, respec- 
tively. Auditory brainstem response wave 
V latency-intensity functions (Figure), 
interwave latencies, and interaural laten- 
cies were within normal limits for the 
child’s age. 

Acoustic impedance testing was con- 
ducted while the child remained sedated. 
Tympanometrie test results were within 
normal limits bilaterally. Replicative 
acoustic reflex responses at 500 to 2,000 Hz 
were observed from 75 to 85 dB HL by two 
examiners. Replicative acoustic reflex re- 
sponses at 4,000 Hz were observed at 75 
and 55 dB HL for left and right ear stimu- 
lation, respectively. Examiners did not 
note any movement by the child, time 
locked to stimulus presentations, that 
would elicit acoustic reflex artifact. There 
was no acoustic reflex decay at 500 and 
1,000 Hz bilaterally. Calibration of the 
impedance bridge was conducted after 
acoustic reflex testing. No pure-tone cor- 
rections were indicated at any frequency. 

Behavioral observation audiometry was 
performed when the patient was 10% 
months old. Replicative arousal, eye blink, 
localization, and cessation responses were 
observed at minimal levels of 50 and 60 dB 
HL for speech and 60 to 80 dB HL for 
noisemakers, narrow band noise, and war- 
bled tone stimuli presented through the 
sound field. Behavioral responses were con- 
sistent with an auditory age of less than 4 
months. Behavioral observation audiome- 
try, acoustic impedance testing, and audi- 
tory brainstem response audiometry were 
conducted in sound-treated test booths. 


Comment.—Jerger et al reported 
acoustic reflex data for 82 children 6 
years of age or younger who had 
normal middle ear function and either 
normal hearing sensitivity or a senso- 
rineural hearing loss of less than 70 
dB HL. Median acoustic reflex thresh- 


Auditory brainstem response wave V 
latency-intensity function for right (O) and 
left (X) ears. Solid lines denote range of 
normal adult latency values. 


Latency, ms 


5 25 45 65 
Click Hearing Level, dB 








olds were observed at 93.8 dB HL 
when pooled across frequencies of 500, 
1,000, 2,000, and 4,000 Hz. For children 
younger than 35 months, a small per- 
centage of acoustic reflex responses 
were observed at less than 80 dB HL, 
and acoustic reflex responses were not 
observed at 110 dB HL for 20% of all 
stimulus presentations. Among young 
children, the number of observable 
acoustic reflex responses increases 
with age and decreases with stimulus 
presentations at higher frequencies.” 
Olsen et al’ stated that even adults 
with normal hearing sensitivity often 
yield no measurable acoustic reflex 
responses to intense 4,000-Hz stimula- 
tion. 

For the infant described, acoustic 
reflex responses were observed at 
HLs less than those expected for the 
child’s age at several frequencies, par- 
ticularly at 4,000 Hz in the right ear. 
The hyperactive acoustic reflex re- 
sponse was observed in conjunction 
with CNS disorder, delayed speech 
and auditory function, and a discrep- 
ancy between normal auditory brain- 
stem response thresholds and elevated 
behavioral hearing thresholds. This 
discrepancy may be associated with 
central auditory processing distur- 
bance, a developmental delay in audi- 
tory function, or both. 

Reasons for the lack of reporting of 
hyperactive acoustic reflex. responses 
in children may include the following: 
(1) an increased prevalence of middle 
ear abnormalities among children 
may elevate or eliminate acoustic 
reflex responses; (2) concomitant ret- 
rocochlear disturbance may elevate or 
eliminate acoustic reflex responses in 
children who have CNS disorder; (3) 
acoustic reflex hyperactivity may be a 
rare phenomenon and require severe 
CNS disorder to occur; (4) a hyperac- 
tive acoustic reflex response may 
occur at a normal HL if acoustic reflex 
thresholds were present at higher HLs 
before sustaining CNS damage; and 
(5) acoustic reflex screening at high 
HLs will not reveal acoustic reflex 
hyperactivity. With corroboration 
from other clinics, the hyperactive 
acoustic reflex response may provide a 
nonverbal, noninvasive, and. “objec- 
tive” index to signal, monitor, or lend 
support to the presence of central 
auditory processing disturbance 
among young children. 

Davip W. Downs, MS 
Donna L. Esxwitt, MS 
Peccy C. Ferry, MD 
Tueson, Ariz 
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Letter to the Editor 


Tympanostomy Tubes 


To the Editor.—A recent article in the 
October ARCHIVES (1980;106:645-647) 
discussed infectious complications af- 
ter tympanostomy tube insertion. 


There was no comment in this article 
~ as to whether the draining tympanos- 
tomy tube was noted to be obstructed 


before the onset of the infectious com- 
plication. Since tympanostomy tubes 


, do tend to become obstructed, this 


may be a significant contributing 


‘problem in these infectious events in 
the 30 patients described. A method of 


determining the relationship between 
the obstructed tube and the onset of 
bacterial otitis media can reasonably 
be ascertained by seeing the patient 
soon after tympanostomy tube inser- 
tion’and noting at this visit and each 
subsequent: visit whether the tube 
appears to be obstructed or not. This is 
especially easy to do with tubes such 
as the clear polyethylene tympanosto- 
my tubes. A study has been initiated 
that:should lend some clarification to 
the cause of such infections after tym- 
panostomy tube insertion, which I am 
sure, are seen by many otolaryngolo- 
gists. The obstructed tube, of course, 
reverts the situation to what it was 
before the insertion of the tube, ie, 
serous otitis media might develop and, 
in the usual fashion, become a situa- 
tion of acute bacterial otitis media. 
Until the clarification of the paten- 
cy of the tympanostomy tubes is 
assessed, I think comments on infec- 
tious complications after the place- 
ment of such tubes should be viewed 
with considerable reservation. 
"Gary C. LULENSKI, MD 
St Joseph, Mich 


Arch Otolaryngol—Vol 107, May 1981 


Books 


Diseases of the Oral Mucosa, ed 2, by Philip L. 
McCarthy and Gerald Shklar, 579 pp, with illus, 
$47.50, Philadelphia, Lea & Febiger, 1980. 


This is the second edition of a text- 
book that has become a standard ref- 
erence source since the time of its 
publication, 15 years ago. It has been 
updated, enlarged, and improved by 
the authors (a dermatologist and a 
dental pathologist). 

The book begins with a fine series 
of six chapters covering the relevant 
basic science information. The subse- 
quent 33 chapters cover the broad 
scope of localized oral pathologic 
lesions and oral manifestations of sys- 
temic disease with groups of chapters 
covering infectious processes, granu- 
lomatous diseases, autoimmune disor- 
ders, nutritional deficiency states, 
metabolic disorders, degenerative pro- 
cesses, and malignant neoplasms. 

For most otolaryngologists, this is 
an area in which we lack training, but 
that comes up all too often in the 
course of clinical practice. I had found 
the first edition to be a handy refer- 
ence and had been looking forward to 
an even more beneficial interaction 
with the second edition. The authors 
are complimented for their success in 
addressing such a broad field and for 
providing the reader with enough 
information to meet their immediate 
needs and with excellent references. 
The book is well illustrated and main- 
tains its high quality throughout. It is 
recommended as a book likely to be of 
considerable help to the practicing 
otolaryngologist. 

BYRON J. BAILEY, MD 
Galveston, Tex 


The Pharmacological Basis for Therapeutics, ed 
6, by A. G. Gilman, L. S. Goodman, and A. 
Gilman, 1,843 pp, 27 sections, 70 chapters, $45, 
New York, Macmillan Publishing Co Inc, 1980. 

The first edition of this textbook of 
pharmacology and therapeutics was 
published in 1940. Since that time it 
has become the standard and classic 
text of pharmacology around the 
world. The sixth edition has been care- 
fully written, organized, and edited, 
as in past editions. There are 70 chap- 
ters and three appendices, half of 
which have been rewritten and the 
rest updated. A new section has been 
added on toxicology. 

The chapters on local anesthetics 
and antihistamines provide a histori- 
cal perspective and an updated evalua- 





tion of mechanism of action, effec- 
tiveness, and toxicity. Section XIV is 
devoted to antimicrobial agents. It is 
quite exhaustive and will serve as a 
reference source for an in-depth 
understanding of antibiotic use. Sec- 
tion XIII, on antineoplastic agents, 
has an excellent introduction review- 
ing the cell cycle and site of chemo- 
therapeutic drug action that should be 
reviewed by all otolaryngologists in- 
terested in the care of cancer patients. 
Appendix HI is of interest. to all phy- 
sicians, as it is about drug interac- 
tions. 

This book should be in every physi- 
cian’s reference library. This sixth 
edition is even more enjoyable to read 
today as a practicing clinician than it 
was the first time in medical school. 

Micuaen E. Jouns, MD 
Charlottesville, Va 


Books Received 


La Peripherie du Fond d’Oeil by Pierre Bec, 
Maurice Ravault, Jean-Louis Arne, et al, has 
recently been published by Masson Publishing 
Co, 120 Blvd Saint-Germain, Paris Cedex 75280, 
France. The volume has about 525 pages, with 
illustrations. 


Rocca Pneumatica E Vacuum Petrosum. by A: 
Fioretti has been recently published by. Piccin: 
Editore Padova of Italy. The book has 192 pages, 
with illustrations, and costs 18,000 lire: The book: 
is in Italian. 


The Cover-up: Neckwear for the Laryngectomee 
and Other Neck-Breathers by Dan H. Kelly, PhD, 
and Peggy Welborn has recently been published 
by College-Hill Press, Houston, TX 77085. The 
volume has 98 pages, with illustrations. There are 
included patterns for the cover-ups. The cost is. 
$14.95. 


Phonology and Speech Remediation: A Book: of 
Readings, edited by. Harry. Hill Walsh, PhD, has 
recently been published by the College-Hill Press, 
Houston, TX 77035. The volume has 218 pages, 
with illustrations, and costs $18.95, 


Coping With Streke: Communication Breakdown 
of Brain Injured Adults, by Helen Broida, PhD, has 
recently been published by College-Hill Press, 
Houston, TX 77035. The volume has 136 pages, 
with illustrations, and costs $14.95. 


index to Speech, Language, and Hearing Journal 
Titles, 1954-78, edited by Paul H. Ptacek, Patricia 
B. Kricos, Melvin Hyman, et al, has recently been 
published by the College-Hill Press, Houston, TX 
77035. The volume has 305 pages, with illustra- 
tions, and costs $25. 


Verbal Dyspraxia in Clinical Practice by Betty 
Hill, LACST, has been recently published by the 
University Park Press, 233 E Redwood St, Balti- 
more, MD 21202. The book has 80 pages, with 
illustrations, and costs $9.95. 


Evoked Potentiais, edited by Colin Barber, MD, 
has recently been published by the University 
Park Press, 233 E Redwood St, Baltimore, MD 
21202. The book has 614 pages, with illustrations, 
and costs $34.50. 
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News and Comment x 


Meeting.—The International Sym- 
posium on Posture and Movement 
(Sixth International Symposium on 
Posturography) will be held in Kyoto, 
Japan, Sept 16-20, 1981, under the 
presidency of Prof M. Hinoki of Kyoto 
University. The honorary president is 
Prof T. Fukuda. The meeting will be 
conducted. in English. Topics include 
sensory information of postural regu- 
lation; mechanism of postural regula- 
tion in relation to CNS activity; nys- 
tagmus and eye-head coordination in 
relation to body equilibrium; and tech- 
nical, physiologic, and clinical aspects 
of posturography. 

An abstract of the paper and an 

` application form must reach the secre- 
tary general no later than March 31, 
1981. For further information, contact 
I. Matsuoka, MD, Secretary General, 
International Symposium on Posture 
and Movement, Department of Oto- 
laryngology, Kyoto University Facul- 
ty of Medicine, Sakyo-ku, Kyoto 606, 
Japan. 


Course.—-A continuing education 
course for physicians entitled “Update 
in Critical Injury: Decision-Making in 
1981” will be held May 21-23, 1981, at 
the Keller Auditorium of the Univer- 
sity of Connecticut Health Center, 
Storrs. 

The course is sponsored by the 
American College of Surgeons (ACS) 
Committee on Trauma and .cospon- 
sored by the ACS Connecticut Chapter 
and the University of Connecticut 
School of Medicine. 

The course director is Gerald O. 
Strauch, MD, of New Britain, Conn. 

For more information, contact Ger- 
ald O. Strauch, MD, New Britain Gen- 
eral Hospital, 100 Grand St, New Brit- 
ain, CT 06050. 


Symposium.—An international sym- 
posium on maxillofacial trauma, spon- 
sored by the American Academy of 
Facial Plastic and Reconstructive Sur- 
gery and Wayne State University 
School of Medicine, will be held Nov 
13-15, 1981, at the Plaza Hotel, 
Detroit. 

This interdisciplinary meeting will 
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provide a review of basic anatomy, 
physiology, and development of the 
facial skeleton, in addition to patho- 
physiology and diagnosis and treat- 
ment of facial injuries. Teaching 
materials will include didactic lec- 
tures, panel discussions, scientific ex- 
hibits, workshops, and free papers, 
with particular emphasis on new 
information for the evaluation and 
treatment of maxillofacial trauma. 

Special guests will include Leslie 
Bernstein, MD, DDS, Reed Dingman, 
DDS, MD, Norman Rowe, FRCS, 
FDSRCS, and Bernhard Spiessl, MD, 
in addition to a faculty composed of 
the following: Byron Bailey, MD, 
Howard Binns, MD, Thomas Chris- 
tiansen, MD, Arnold Cohn, MD, Brian 
Conroy, Richard Farrior, MD, Charles 
Gross, MD, John Helfrick, DDS, 
Albert Hohmann, MD, John Jacobs, 
MD, Mare Karlan, MD, Charles 
Krause, MD, Robert MacIntosh, DDS, 
Harry Maisel, ChB, Arthur Manoli, 
MD, Robert Mathog, MD, Frank Nesi, 
MD, Haskell Newman, MD, Richard 
Nichols, MD, Sean Peppard, MD, 
Eugene Rontal, MD, Byron Smith, 
MD, Murray Thomas, MD, James 
Toomey, MD, DMD, Robert Walker, 
DDS, Alexander Walt, MD, Kent Wil- 
son, MD, Gary Wolford, DDS, and 
Donald Shumrick, MD. 

Abstracts are solicited for free 
papers and should be typewritten and 
double-spaced and include approxi- 
mately 125 words. The deadline for 
receipt of abstracts will be July 1, 
1981. Authors of papers accepted for 
the symposium will be notified by Aug 
1, 1981. Please send abstracts to 
Robert H. Mathog, MD, chairman of 
the Planning Committee, Internation- 
al Symposium on Maxillofacial Trau- 
ma, Department of Otolaryngology, 
Wayne State University School of 
Medicine, 540 E Canfield Ave, Detroit, 
MI 48201. 

For further information and for an 
application, please contact Robert H. 
Mathog, MD; or call (813) 577-0804. 


National Institute of Neurological and 
Communicative Disorders and Stroke 
(NINCDS) Notes.—Dr Donald B. Tow- 
er, NINCDS director for the past 7% 
years, retired on Feb 1, 1981. A search 
committee, appointed by National 
Institutes of Health (NIH) Director 
Donald Fredrickson and headed by 
Deputy Director Thomas Malone, has 
been established to advise the NIH 
director on candidates for the 
NINCDS directorship. 





An internationally known neuro- 
chemist and neurologist, Dr Tower 
has spent the last 28 years with the 
NINCDS, first as chief of the Clinical 
Neurochemistry Section and later as 
chief of the Laboratory of Neuro- 
chemistry. For one year he was acting 
associate director of the NINCDS for 
extramural programs. He became 
director of the institute in 1974, after 
serving as acting director for one 
year. He is a commissioned officer in 
the Public Health Service, holding the 
rank of assistant surgeon general—the 
equivalent of major general. 

While NINCDS director, he oversaw 
an extensive survey of neurologic and 
communicative disorders research. 
The resulting three-volume publica- 
tion, The Nervous System, appeared in 
1975 in celebration of the institute’s 
25th anniversary. 

Also under his direction, seven pan- 
els of experts developed a comprehen- 
sive long-range plan for research in 
neurologic and communicative disor- 
ders. The National Research Strategy, 
completed in 1978, identifies achiev- 
able goals and areas deserving in- 
creased research interest and sup- 
port. 

In 1974, Dr Tower was awarded a 
meritorious service medal from the 
US Department of Health, Education, 
and Welfare, and, in 1977, received the 
PHS’s distinguished service medal. 
He has also received special recogni- 
tion as the Lennox guest lecturer of 
the American Epilepsy Society, was 
plenary doctrinary lecturer of the 
Third Mexican Congress of Neurologi- 
cal Surgery, and holds honorary mem- 
bership in the Peruvian Society of 
Psychiatry, Neurology, and Neurosur- 
gery. He was a member of the PHS 
Advisory Committee on the Epilep- 
sies. 

Dr Tower has been active during recent 
years in meeting with otolaryngologists for 
reviews of the policies, finances, and goals 
of the NINCDS. We wish him well during 
his retirement.—Ep. 


Fellowship.-There is a fellowship 
available in otolaryngologic allergy 
starting July 1, 1981, sponsored by the 
American Society of Ophthalmologic 
and Otolaryngologic Allergy. The sti- 
pend is open. ce 

For further information, write to 
Walter A. Ward, MD, Division of Oto- 
laryngology, Bowman Gray School of 
Medicine, Wake Forest University, 
Winston-Salem, NC 27103; or call (919) 
748-4161. i 
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Instruments 


lo 


THE MOST COMPREHENSIVE SELECTION AVAILABLE 


, Instruments not shown above include: 


e Torsion-swing chair 


factory service department. 


DUAL-CHANNEL 
ELECTRONYSTAGMOGRAPH 
Plug-in, modular components. 
Engineered to produce clean, 
artifact-free records. 


INSTRUMENT CART (optional) 
> Incorporates all instruments into a 
single, compact, portable unit. 


WATER CALORIC IRRIGATOR 
Unsurpassed accuracy. Exceptionally 
easy to clean and refill. 


AIR CALORIC IRRIGATOR 
Provides warm or cold stimuli. No 
internally circulating fluids. 





e Single-channel electronystagmograph 
è Projecting optokinetic and sinusoidal-tracking stimulator 
* Light-bar calibrator and gaze tester 


BACKED BY SERVICE 


Nationwide service center network supported by complete 


NYSTAGMUS VELOCITY 
COMPUTER 

Replaces tedious, hand-calculations 
with a single button-push. 





SPECIALLY TRAINED FIELD- 


SERVICE PERSONNEL 
Install all laboratories and 
familiarize the tester with 
instrument operation. 











Life-Tech 
/ Instruments, Inc. 


BOX: 96221 HOUSTON. TEXAS 770361790) 783-8090. 05 
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mild to moderate to 
moderate pain severe pain 












Summary of Prescribing Information 


Description — : 

Tablets: Contain codeine phosphate*: No. 1~7.5 mg. Ca gr). 
Nov 2-18 mg. (% gr); No. 3—30 mg. (%2 gr.); No. 4—60 mg. 
G gr—plus acetaminophen 300 mg. 
Elixir: Each 5 mi. contains 12 mg. codeine phosphate” pius 
120 mg. acetaminophen {alcohol 7%). 


*Waming: May be habit forming. 


Actions: Acetaminophen is an analgesic and antipyretic: 
codeine an analgesic and antitussive. 


Contraindications: Hypersensitivity to acetaminophen or 
codeine. 
Wamings: Drug dependence; Codeine can produce drug 
dependence of the morphine type and may be abused 
Dependence and tolerance may develop upon repeated 
administration: prescribe and administer with same caution 
~ appropriate to other oral narcotics, Subject to the Federal 
Controlled Substances Act. 













































































































Usage in ambulatory patients: Caution patients that codeine 
may impair mental and/or physical abilities required for per- 
formance of potentially hazardous tasks such as driving a car 
of operating machinery. 
interaction with other CNS depressants: Patients receiving 
other narcotic analgesics, general anesthetics. phenothia- 
zines, other tranquilizers, sedative-hypnotics or other CNS 
depressants {including alcohol) with this drug may exhibit 
additive CNS depression, When such a combination is con- 
templated, reduce the dose of one or both agents. 
Usage in pregnancy: Safe use not established. Should not be 
used in pregnant women unless potential benefits outweigh 
possible hazards. 
Pediatric use: Sate dosage of this combination has not been 
established in children. below the age of three 
Precautions: Head injury and increased intracranial pressure: 
Respiratory depressant effects of narcotics and their capacity 
to elevate cerebrospinal fluid pressure may be markedly exag- 
ge@rated in the presence of head injury. other intracranial 
lesions or a. pre-existing increase in intracranial pressure. Nar- 
cotics. produce adverse reactions which may obscure the clin- 
ical course. of patients with head injuries. 
Acute abdominal conditions. Codeine or other narcotics may 
obscure the diagnosis or clinical course of acute abdominal 
conditions. 
Special nisk patients: Administer with caution to certain patients 
such as the elderly or debilitated and those with severe impair- 
ment of hepatic or renal function, hypothyroidism, Addison's 
disease, and prostatic hypertrophy or urethral stricture. 
Adverse R Most frequent: lightheadedness, dizzi- 
ness, sedation, nausea and vomiting, more prominent in 
ambulatory than nonambulatory patients; some of these reac- 
tions may be alleviated it the patient lies down. Others: 
euphoria, dysphoria, constipation and pruritus. 
D Admi: z Dosage shouid be adjusted 
according tothe severity of the pain and the response of the 
patient. it may occasionally be necessary to exceed the usual 
dosage recommended below in cases of more severe pain or 
in those patients who. have become tolerant to the analgesic 
effect of narcotics. TYLENOL with Codeine tablets are given 
orally. The usual adult dose is: Tablets No. 1, No. 2, and No. 3: 
One or two tablets every four hours as required: Tablets No. 4: 
One tablet every four hours as required. TYLENOL with 
Codeine elixir is given orally. The usual doses are Children (3 
to 6 years): 1 teaspoonful (5 mi.) 3 or 4 times daily, (7 te 12 

years): 2 teaspoonstul (10 mij 3 or 4 times daily: (under 3 
years. sate dosage has not been established. Adults: 1 table- 
spoontul {15 mi.) every 4 hours as needed. 

interactions: CNS depressant effect may be additive 

with that of other CNS depressants. See Warnings. 
For information on symptoms /treatment of overdosage, see 
tuli prescribing information. 


Full directions for use snows be read before administering or 
prescribing. 


TYLENOL with Codeine tablets are manutactured by McNeil 
Laboratories Co., Dorado, Puerto Rico 00646. 


Caution: Federal law prohibits dispensing without prescription. 
© McNEILAB. Inc. 1986 08721 


McNeil Laboratories, McNEILA8. inc 
Fort Washington, PA 19034 





“SURGICAL DISSECTION co RSES 
Offered by - 


THE DEPARTMENT OF OTORHINOLARYNGOLOGY 
The University of Michigan Medical School 

Ann Arbor, Michigan 

MALCOLM D. GRAHAM, M.D.~COURSE DIRECTOR 


Apr 19-23, 1982 


Oct 19-23, 1981 -o Jun 14-18, 1982 
Nov 30-Dec 4, 1981 Sep 20-24, 1982 
Jan 18-22, 1982 Nov 8-12, 1982 


Mar 8-12, 1982 


intensive one week courses will emphasize the surgical and 
anatomical approaches to the temporal bone and will be 
presented in a manner relevant for the otologic surgeon, utilizing 
lectures and videotape presentations of surgical techniques, as 
well as temporal bone dissection. 

Both mornings and afternoons will be spent in the dissection 
laboratory, thereby giving extensive drilling experience in both 
temporal bone anatomy and surgical techniques. Lectures and 
demonstrations will be provided by members of the faculty of the 
Department of Otorhinolaryngology and Kresge Hearing Research 
Institute, thereby uniquely blending basic science and clinical 
otologic instruction. Drill handpieces and dissection instruments 
will be provided. 

The fee for these courses will be $1,000.00 for each 


physician. 50 hours Category | CME credits 


For further information, contact: 
Malcolm D. Graham, M.D. 
Department of Otorhinolaryngology 
University of Michigan Medical Center 
Ann Arbor, MI 48109 
Ph. (313) 764-4131 or (313) 763-5115 


in conjunction with Seafair—Seattle’s summer festival, 

the University of Washington, Department of Otolaryn- 

y logy—Head and Neck Surgery, and the Continuing 
edical Department offer a symposium entitled 


“GREAT DEBATES 
IN OTOLARYNGOLOGY 1981” 


August 6, 7, 8, 1981 


Guest Faculty: 

Robin Cotton, M.D.; Richard Goode, M.D.; 
Brian McCabe, M.D.; Eugene Myers, M.D.; 
Harold Schuknecht, M.D.; Harvey Tucker, M.D.; 
and Paul Ward, M.D.. 


plus Faculty from University of Washington 


Program 
Director: 
Charles W. Cummings, M.D. 
Professor & Chairman, Otolaryngology 
University of Washington School of Medicine 


A panel format will highlight contemporary solutions to 
difficult diagnostic and management problems. 


For further information contact: 


Continuing Medical Education 
$¢-50 
University of Washington 
Seattle, WA 98195 
(206) 543-1050 

















Great nose: 
deserve 


Afrin 


the longest- 
lasting nasal 
decongestant 


















rapid onset of action... 
b.i.d. dosage 
for 24-hour relief 


Afrin delivers up to 24-hour relief of 
nasal/sinus congestion due to colds, 
allergies, and sinusitis; and of 
eustachian tube blockage. Available in 
nasal spray, menthol nasal spray, 

nose drops, and pediatric nose drops. 


Recommend Afrin... 
the longest-lasting 
nasal decongestant 


COPYRIGHT ©1980, SCHERING CORPORATION, ALL RIGHTS RESERVED 545-568 


- Blom-Singer™ | e tl 


Sis 
Blom-Singer™ ibe Voice Prosthesis 













The Blom-Singer™ Voice 
Prosthesis is inserted into a 
surgically created tracheo- 
esophageal fistula, to 
restore voice to the post 
laryngectomy patient. 


The Blom-Singer™ Dummy 
Voice Prosthesis prevents 
tracheal soiling and maintains 
fistula patency when used as 

a plug in situations where a 
functioning valved unit is not 
immediately available. It is 
radio-opaque, enabling x-ray 
confirmation of a proper fit. ^ 


VOICE PROSTHESES AND DUMMY PROSTHESES ARE: 
Easy to clean 
Easy to sterilize —boiling water or steam autoclave 
Completely inert— medical grade silicone 


Packaged individually in a handy see-through, 
pocket sized, plastic case 


Available in seven different lengths 
(stated in cm): 2.2, 2.6, 3.0, 3.3, 3.6, 4.0, and 4.3 


SPECIAL DOUBLE FACED TAPE 
IS AVAILABLE IN 12 x 108 INCH ROLLS 
TO ANCHOR PROSTHESIS TO SKIN __ 


Designed Oy ono BIVONA SURGICAL 
MARK L SINGER, MD. 7933 New Jersey Ave. 
Indianapolis, Indiana Hammond, IN 46323 


(219) 989-9150 
TELEX 27-6107 


































































clude-new. information in important subject areas. 


ORDER FORM 


eae Price: 
Qty. Each Total 





Ty nine $2,00 ninae OTOLARYNGOLOGIC PLASTIC 
ae SURGERY, O.}. Becker, 2nd edition (1958) 
SE QD mene IOO aaaeeeaa RHINOPLASTY, W.E. Berman, Ist edition 
(1980) 
BP heana BOO) en hens __._ INFECTIONS OF THE DEEP FASCIAL 
SPACES OF THE HEAD AND NECK, D.E. 
Brown, Ist edition (1978) 
4). 9.00 aa e THE MANAGEMENT OF CLEFT LIP AND 





PALATE, R.M. Bumsted, Ist edition (1980) 





“Bye 3.00. ... EMBRYOLOGY OF THE HEAD AND 
oe NECK, J. Davies, Ist edition (1957) 
6) §.00 VOCAL CORD PARALYSIS, P.J. Doyle, 2nd 





edition (1979) 


COMMON SPEECH DISORDERS IN 
OTOLARYNGOLOGIC PRACTICE, R.M. 
Flower and K. Izdebski, Ist edition (1980) 


SURGERY OF THE PARANASAL SINUSES, 
W.H. Friedman, tst edition (1979) 


~ ALLERGY AND IMMUNITY IN 
OTOLARYNGOLOGY, F.K. Hansel, 3rd 
edition (1975) 


CONGENITAL ANOMALIES OF THE 
NOSE: THEIR EMBRYOLOGY, 
DIAGNOSIS, AND MANAGEMENT, A.S. 
Hengerer and R.E. Oas, Ist edition (1980) 


ETN), eee BOO a MALFORMATIONS AND ANATOMICAL 
: VARIATIONS SEEN IN THE MIDDLE EAR 
DURING OPERATIONS ON THE STAPES, 

1.V.D, Hough, Ist edition (1961) 


BIOCHEMISTRY OF THE LABYRINTH, 5.K. 
Juhn, Ist edition (1973) 


nm. SUGGESTIONS TO THE PARENTS OF 

: PRESCHOOL CHILDREN WITH HEARING 
IMPAIRMENT, J. Keaster and G. 
Hoversten, 4th edition (1971) 


(Spanish Translation Available) 


PHYSIOLOGY OF THE LARYNX (J.J. 
Pressman and G. Kelemen), J.A. Kirchner, 
2nd edition (1970) E 


VESTIBULAR PHYSIOLOGY IN 
UNDERSTANDING THE DIZZY PATIENT, 
B.F. McCabe and J.H. Ryu, 1st edition 
(1979) 


FRACTURES OF THE FACIAL SKELETON, 
W.L. Meyerhoff, Ist edition (1980) 


EVALUATION OF THE PATIENT WITH 
HEARING DIFFICULTY, J.G. Neely, ist 
edition (1980) 

HEREDIT ARY SENSORINEURAL HEARING 
LOSS, 'C. Proctor, Ist edition (1978) 

AN APPROACH TO RESPIRATORY 
THERAPY, G.B. Racz, Ist edition (1977) 
TUMORS OF THE PARANASAL SINUSES, 
D.H: Rice, Ist edition (1980). 


RADIOGRAPHIC ANATOMY OF THE 
PARANASAL SINUSES, E. Yanagisawa et al, 
* Ist edition (1969) 




















16) 8.00 





7). 9.00 





48) 8.50 . 


19) 5.00 


20) acces 4S0 sai 








SUBTOTAL 


AMERICAN ACADEMY OF 
OTOLARYNGOLOGY —HEAD AND NECK SURGERY 
15 Second St SW, Rochester, MN 55901 


MANUALS 


The Academy has published a number of manuals in new and developing areas of otolaryngology and head and neck surgery. 
These manuals cover specific subjects in various areas of the specialty and are designed to provide residents and practitioners with 
current information on important topics in the field. Each manual is individually bound to serve as an inexpensive and ready 
reference for material that may not be readily accessible from other sources. More importantly, they are continually updated to in- 





















Price 

Qty. Each Total 

22) 3.00 GUIDE FOR THE EVALUATION OF 
HEARING HANDICAP, AAO COMMITTEE 
ON HEARING AND EQUILIBRIUM, F.E 
Catlin, Chairman (1979) 

23) 4.00 GUIDELINES FOR CLINICAL AUDITORY 
EVALUATION, AAOO COMMITTEE ON 
HEARING AND EQUILIBRIUM, B.R. 
Alford, Chairman (1972) ; 

24) 3.00 a CONSERVATION OF HEARING IN NOISE, | 
AAOO COMMITTEE ON HEARING AND 
EQUILIBRIUM, F.t. Catlin (1973) À 

25) . 3.00 GUIDELINES FOR SCREENING — 
OTOLARYNGOLOGY, AAOO 
COMMITTEE FOR THE FORMATION. OF 
NORMS AND STANDARDS OF 
OTOLARYNGOLOGY AND PSRO, R.A. 
Simpson, Chairman, et al (1974) 

26) 5.25 OTOLARYNGOLOGIC SERVICES — 
TERMINOLOGY. FOR REPORTING, 
INDEXING, RETRIEVAL OF SERVICES AND 
PROCEDURES IN OTOLARYNGOLOGY, 
AAQO COMMITTEE ON DIAGNOSTIC 
AND PROCEDURAL TERMINOLOGY, B.E 
Spivey, Chairman, et al (1975) 

27) 8.00 POLYTOMOGRAPHIC ANATOMY OF 





THE TEMPORAL BONE, }.B. Farrior, 2nd 
edition (1979) 

28) ———— 10.00 ————— ATLAS TYMPANOPLASTY IN 3D, J.B. 
Farrior (Vol 1 & 2) set, Ist-edition (1968) 


ATLAS TYMPANOPLASTY 
(CHOLESTEATOMA) IN 3D, J.B. Farrior 
{Vol 3), tst edition: (1972) 


30) 4.00 Lt. COCHLEAR ANATOMY IN 3D, Í. 
Tonndorf et al, Ist edition (1964) 





29) 20.00 








31) 10.00 COMPENDIUM OF THE 1978 ANNUAL 
OTOLARYNGOLOGY EXAMINATION © 
32) 25.00 ABSTRACTS Unbound outlines and briefs 
of instruction courses presented at 1980 
Meeting 
SUBTOTAL 
TOTAL 


Payment is to be made at US dollar equivalency at current. rate of 
exchange. Orders paid on foreign banks in US dollars must state “US 
FUNDS,” or, if in foreign currency, must be at the current US. conversion 
rate and include any interbank transfer charges. 


Remittance Requested with Order 


Prices subject to change without notice. Minnesota residents add 4% Sales Tax. 


Name 





Address 








City 


State Zip Code — 








THE DENVER NASAL SPLINT ™ 
VS 
THE PLASTER CAST 
WHICH DO YOU PREFER? 


5-7 Minute Application 
Messy Application 
Blood Stainable 

Water Absorbant 
Poorly Adhesive 
Conspicuous 


l] Minute Application 

No Operating Room Mess 
Not Stainable 

Water Resistant 

Very Adhesive 
Inconspicuous 


FOR MORE INFORMATION ON 
THE DENVER NASAL SPLINT ™ 
CALL 303-751-4260 


THE DENVER SPLINT IS A TRADEMARK OF DSC INCORPORATED 
THE DENVER SPLINT COMPANY, INC. 1455 SO POTOMAC STREET, SUITE 201 
U.S. PATENT #4153051 -#4,213,452 AURORA, COLORADO 80012 









Sow Ideal for: sound field measurements, hearing aid 
"a evaluations, brain stem audiometry, all audiological 
testing 
<a Special patented construction ensures outstanding 
/ performance, lighter weight 

oim Excellent RF shielding 

Hw Minimum space required 
™ Economically priced 
s Spacious,6'0” x §°8” interior 
s Ventilation; Jighting, carpeting — standard 








AUDITORY EVOKED POTENTIALS 
IN CLINICAL PRACTICE 


This course is designed especially for Neurologists, 

“Otolaryngologists and Audiologists. It emphasizes practical 

- clinical applications of the auditory brainstem response, 
auditory nerve action-potential and cochlear potentials. The 

| course relies heavily on workshops and tutorials to give the 
participants ‘‘hands-on’’ experience in instrument oper- 
ation and test interpretation. A unique aspect of this course 

-is its coverage of techniques for recording cochlear and 
auditory nerve responses with electrodes that'do not pene- 
“trate the tympanic membrance. 


INSTRUCTOR: Theodore J. Glattke, Ph.D. 







DATES: 
Po March 21-22, 1981 Sept. 12-13, 1981 
< Denver, CO San Francisco, CA 







Apr. 25-26, 1981 
Philadelphia, PA 


TUITION: U.S. $250.00 
ACCREDITATION: Physicians are eligible for the American 


Medical Association Physician Recognition Award, 16 
hours, Category H. 

FOR FURTHER INFORMATION CONTACT 
Course Coordinator. Life-Tech Instruments, inc. 
P.O. Box 36221, Houston, TX 77036 Tel.( 713) 783-6490 


Life-Tech 
Instruments, Inc. 


TERRE FPO 4400 
TECH BOL: 


Oct. 10-11, 1981 
New Orleans, LA 
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K ECKEL INDUSTRIES, INC. ccxoustic Div 


. 155 Fawcett St., Cambridge, MA 02138 + 617-491-3221 si 





Eckoustic® 
Medical Audiological 


Examination Room 
Model 662S 


Full Size with 
Full Range Test Capabilities 


Please send additional information on: 
C] Audiometric Booth [] Audiometric Diagnostic Rooms 
My need is: [] immediate [[] 3-6 months [] future 

C] Have representative call [C] Send quotation 
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We can do 
much more 
together. 






















_ ifyourea 
dical business 
you should read 
edical Businessman. 


Introducing the Medical Businessman. It’s a unique monthly report written specifically 
for the doctor/executive. Not about medicine—but about business. 

Each issue focuses on subjects such as money management, tax savings, cost control, 
financial planning, fees, management strategies and more. All valuable information. 
The kind that can help you run your business as well as you run your practice. 

The Medical Businessman. Straightforward, informative and, right now, free. Just send 
the coupon. We’ll send you more information and a free issue right away. Or take 
advantage of our no-risk trial subscription 


_ Medical Businessman | 
P.O. Box 10928 
_ Fort Wayne, Indiana 46854 

E] Send me more information and a free issue of Medical Businessman. 


£] rd like a no-risk subscription to Medical Businessman. If not completely satisfied, | can cancel 
within 90 days (3 issues) and receive a full refund. 


C] Enclosed is my check for $90.00. 
CI Please bill my MasterCard [ ] Visa[_] 








Gard NO nice ee os _ Exp. Date 0 - Bank No, eee 
Name ese St a iE Ta hat an gs A = 
GSS cn a a a ett a 
CEL E SEENE E ee Se a AAE States. a se ZAP ee ths ae 


Offer expires 10/31/81 





For further informati s fo offer. call or write: 





.“Houston, Tranquility Base 
here. The Eagle has landed.” 
— Neil A. Armstrong 
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Wie 
see sasien N 

















When America landed on the moon... On July 
20, 1969, Astronauts Neil A. Armstrong and Edwin “Buzz” Aldrin, Jr. 
_ fulfilled a dream man has had for centuries. Indeed, the Eagle had 
landed. 
_- Captivated, a world-wide audience watched in awe as Astronaut 
Armstrong stepped onto the moon and into history with the state- 
_ ment “That's one small step for a man, one giant leap for mankind.” 
_ Minutes later Armstrong and Aldrin planted the American flag on the 
moon's surface, set up equipment for future experiments, recorded 
each other's historic steps on film, and scooped up 21 kg (46 lbs) of 
rock and soil samples. 
The men of NASA had realized an age-old dream by conquer- 
-ing another space frontier. 


Actifed was there! Since the first manned Apollo flight in 
1968, Actifed has been the decongestant/antihistamine of choice for 
_. NASAS astronauts. 

2 In fact, during five Apollo missions, astronauts took Actifed for 
symptomatic relief of colds* and nasal congestion.t 

; Because of its successful record in space, Actifed is scheduled 
¿= to be aboard the upcoming Space Shuttle. The 1980s mark the be- 
: _ ginning of a new era in aerospace research ... and Actifed will be 
there! 










































*This. product has been evaluated as “lacking substantial evidence of effectiveness as a fixed com- 

-cebination" for this indication. Please see prescribing information. 

Soi #This product has been evaluated as “probably” effective for this indication. Please see prescribing 
oo information. 


is «1. Astronaut Neil A. Armstrong taking his historic first steps on the moon 2. Apollo 
T= the first manned Apollo space mission 3. Skylab — the first American home 
269 miles above earth 4. Blastoff — Cape Canaveral, Florida 


For symptomatic relief of winter cold symptoms* 
(and year-round allergic rhinitis) T 


CTIFED 


Tablets/Syrup 


Each scored tablet contains ACTIDIL® (triprolidine HC}) 2.5 mg, SUDAFED® 2 
(pseudoephedrine HCI) 60 mg. Each 5 cc teaspoonful of syrup contains ACTIDIL® 1.25 mg 
and SUDAFED® 30 mg. Jz 





Burroughs Wellcome Co. ght 2 ~~ See brief summary of prescribing information on next page. 
esearch Triangle Park : , 
ren S700: 





ACTIFED® Tablets and Syrup 
| INDICATIONS: Based on a review ot this drug by the National Academy of Sciences — National Research 





Council and/or other information, FOA has classified the indications as follows 
“Probably” ettective: For the symptomatic treatment of seasonal and perennial allergic rhinitis and 
| vasomotor rhinitis 
“Lacking substantial evidence of effectiveness as a fixed combination”. For the prophylaxis and treat 
ment of the symptoms associated with the common cold 
`] final classification. of the tess than effective indications requires further investigation 








CONTRAINDICATIONS: Costraindicated in newborn or premature infants; in nursing mothers, for the treatment 

of lower respiratory symptoms including asthma; in patients hypersensitive to: 1} tapralidine hydrochloride and 

“other antinistamines of similar chemical structure: and/or 2) sympathomimetic amines including 
pseudoephedrine, in patients on monoamine oxidase inhibitor therapy (see Drug Interactions Section) 


WARNINGS, Use with considerable caution in patients with: increased intraocular pressure (narrow angle 
glaucoma). stenosing peptic ulcer pyloreduodenai obstruction, symatomatic prostatic hypertrophy, bladder 
neck obstruction, hypertension, diabetes mellitus, ischemic heart disease, hyperthyroidism 


Sympathomimetics may produce central nervous: Stimulation with convulsion or Cardiovascular collapse with 
accompanying hypotension 


sc 


Each scored tablet contains ACTIDIL® (triprolidine HCl) 2.5 mg, SUDAFED* 
(pseudoephedrine HCI) 60 mg. Each 5 cc teaspoonful of syrup contains ACTIDIL 
1.25 mg and SUDAFED® 30 mg. 


Part of the NASA Space Medicine Kit since 1968. 
And scheduled aboard the upcoming Space Shuttle Orbiter. 



























































Use in Children: As in adults. the combination of an antihistamine and sympathomimetic amine can elicit 
either mild stimulation or mild sedation in children. In the young child, mild stimulation is the response most 
trequently seen, In infants and children, especially, antihistamine in overdosage may cause hallucination, 
convulsion or death. Large doses of pseudoephedrine are known to cause asthenia, lightheadedness, nausea 
and/or vomiting 


Use in Pregnancy: Experience with this drug is inadequate to determine whether there exists a potential for 
harm to the developing fetus. 


Use with CNS Depressants: Triprolidine has additive effects with alcohol and other CNS depressants (hypnat- 
ics, sedatives, tranquilizers. etc} 


Use in Activities Requiring Mental Alertness: Patients should be warmed about engaging in activities 
requiring mental alertness as driving a car or operating appliances, machinery. ete 


Use in the Elderly (Approximately 60 years or older). Antihistamines are more likely to cause dizziness. 
sedation and hypotension in elderly patients. Overdosages of sympathomimetics in this age group may cause 
hailucmations, convulsions, CNS depression. and death 


PRECAUTIONS: Use with caution in patients with: history of bronchial asthma, isereased intraocular pressure, 
hyperthyroidism, cardiovascular disease, hypertension. 


DRUG INTERACTIONS: MAO inhibitors prolong and intensify the anticholinergic (drying) effects of antihis- 
tamines and overal! effects of sympathamimetics. Sympathomimetics may reduce the antihypertension effects 
of methyldopa, decamylamine, reserpine. and veratrum alkaloids. 


ADVERSE REACTIONS: The most frequent adverse reactions are underlined 

1. General: Urticaria, drug sash, anaphylactic shack, photosensitivity, excessive perspiration, chills, dryness of 
mouth, nose and throat 

2. Cardiovascular System: Hypotension, headache, palpitations, tachycardia, extrasystoles, 

3. Haematologic System: Hemolytic anemia, thrombocytopenia, agranulocytosis. 

4. Nervous System: Sedation, sleepiness, dizziness, disturbed coordination, fatigue, confusion, restlessness. 
excitation, nervousness, tremor. irritability, insomnia, euphoria. paresthesias. blared vision, diplopia, vertigo. 
tinnitus, acute fabyrinthitis, hysteria, neuritis, convulsions. CNS depression. hallucination. 

5. G4. System: Epigastric distress, anorexia, nausea, vomiting, diarrhea, constipation 

6. G.U. System: linnary frequency. difficult urination. urinary retention, early menses 

7. Respiratory System: Thickening of bronchial secretions, tightness of chest and wheezing, nasal stulfiness. 


OVERDOSAGE: Overdosage reactions may vary from central nervous system depression to stimulation. Stimula- 
tion is particutarly likely in children. Atropine-like signs and symptoms: dry mouth; fixed, dilated 
pupils; flushing; and gastrointestinal symptoms may also occut 


it vomiting has not occurred spontaneously the patient should be induced fo vomit. Precau- 
tions against aspiration must be taken, especially in infants and children. It vomiting is 

unsuccessful gastric lavage is indicated within 3 hours after ingestion and even later if 
large amounts af milk or cream were given beforehand. isotonic and 4% isotonic saline i$ 
the lavage solution of choice. 


Saline cathartics, as milk of magnesia, draw water by osmosis mto the bowel and therefore, 
are valuable for their action in rapid dilution of bowel content. Stimulants should not be used. 
Vasopressors may be used te treat hypotension 


DOSAGE AND ADMINISTRATION: Dosage should be individualized according to the needs and the 
response of the patient 



































Usual Dose: 
Syrup 

Tablets teaspoontuls (5 ce) 
| Adults and children 12 years and older l 2 
i Children 6 to 12 years Ww 3-4 } 3m4 
| Children 4 to & years = umes 4 ms 
[Children 2 to 4 years IT day day 
L Children 4 months to 2 years = 








HOW SUPPLIED: 
Actifed® Tablets — Bottles of 100 and 1000; unit dose pack of 100. 
Actifed® Syrup — Bottles of 1 pint and 1 gation. 


Unit of Use: 
Tablets — Bottles of 30 and 100 with child-resistant cap 
Syrup — 4 oz. bottle with child-resistant cap. 


Burroughs Wellcome Co. 


DR Research Triangle Park 
Wellcome! North Carolina 27709 





XOMED INTRODUCES 
ae THE PANJE 
7 VOICE PROSTHESIS 


CLARITY AND SIMPLICITY IN VOCAL RESTORATION. 


ee ARE Se 
ee LYS I) : 
ibe 


Product Number 16-10000 (Prosthesis) A 
oe 


f a sh ee aS Tite ` > Re 3 Á S 
Product Number 13-25040 (Inserter). Patents I ending SA 
Restores Intelligible Speech 


Simple Fistula Procedure ee 

Universal Size 

Easily Removed and Inserted by Patient Pee | 
Excellent Clinical Results * 


Now available exclusively from Xomed. For further 
information or to place an order, call or write today. 


* Panje, William R. Prosthetic Vocal Rehabilitation Following Laryngectomy. 
Ann Otol Rhinol Laryngol 1981 Vol. 91 (Mar-Apr. ). 
Xomed, Inc. 

8641 Baypine Rd., Jacksonville, Fl. 32216 
Call toll free 1-800-874-5797 

In Alaska, Hawaii or Florida call collect 
(904) 731-7109 

TWX 810-827-6439 

Xomed Canada 

106 East Dr., Brampton, Ontario L6T-1C1 
(416) 791-3665 





COLORADO ; 
PERMANENTE MEDICAL GROUP, 
; BG, 


IS SEEKING AN OTOLARYNGOL- 
OGIST to join an established depart- 
ment providing medical care in a 
prepaid group practice setting. We 
are currently serving over 115,000 
Kaiser Health Plan members. This 
position offers a competitive salary, 
a wide range of benefits, a stimulat- 
ing practice and an attractive geo- 
graphical location. 


Model EB-380MB — Portabie Diagnostic 
Audiometer. A precision portable for air 
and bone conduction tests. Operates from 
AC er built-in rechargeable battery. Eleven 
frequencies: 125-8000 Hz. Weighs only 9 tbs. 


from SIMPLE to 
<- SOPHISTICATED 


UDIOMETERS 


‘for every NEED... -e PCvaening 


. Diagnostic. . . Clinical 


Accurate hearing diagnostic 
equipment for the smallest 
office to the largest clinic — 
make ECKSTEIN your ONE- 
STOP headquarters for BETTER 
HEARING TESTING! 


rite or call for detailed intor- 
ination and attractive prices. 


FOR EXCELLENCE IN 


FOR INFORMATION CONTACT: 


R.C. Howard, M.D. 
COLORADO PERMANENTE 
MEDICAL GROUP 
2005 Franklin St. 
Denver, CO 80205 
An Equal Opportunity Employer 


Model EB-500-A — Clinical Audiometer. For hospitals, 
clinics, otologists. Versatile split channel with elec- 
tronic pulsing and alternate simultaneous loudness 
balance. Calibrated speech and pure tone. Free field 


AUDIOLOGICAL 
output - full frequency range. Whatever your clinic INSTRUMENTATION 
needs — EB makes it! 


p) Eckstein Bros., Inc. 


* 4807 West 118th Place - (213) 772-6113 HAWTHORNE, CA 90250 


CHAIRMAN 


: DEPARTMENT OF OTOLARYNGOLOGY 
The Trustees and the professional and 


associates of the HEAD AND NECK SURGERY 
Ear Research Institute LOUISIANA STATE UNIVERSITY 


MEDICAL CENTER 
are pleased to announce n , a 
ominations and applications are invited for the position 
the: name has-been changed to of CHAIRMAN of the Department of Otolaryngology-Head 
and Neck Surgery at Louisiana State University Medical 
Center in Shreveport. The Medical Center is seeking 
candidates who have a demonstrated strong clinical ability 
along with research, teaching and administrative experi- 
ence in the field of otolaryngology. Responsibilities include 
: i ibuti b education of medical students, direction of established 
in recognition of the many contributions by residency training program, and administrative develop- — 
Howard Payne House, M. D. ment of the Department. The program is affiliated with the 
and Shreveport Veterans Administration Medical Center, as well 
aie as the University Hospital. 
William Fouts House, M. D. Letters of application along with curriculum vitae and- 
names of at least three references should be submitted 
to: 


HOUSE EAR INSTITUTE 


to otology and to the benefit of those who 
suffer from hearing impairments and 
other disorders of the ear 


James P. Ganley, M.D., Dr.P. H. : 
Chairman, Otolaryngology Search Committee 
Louisiana State University Medical Center’ 
P. 0. Box 33932 

Shreveport, Louisiana 71130 


An EEO Employer. 





PATHFINDER II 


Comprehensive Non-Invasive Evaluation 
of Nervous System Function 





Nicolet Biomedical, 
the leader in clinical 

evoked response and 
electrophysiological | 
recording, offers a Visual Somatosensory Auditory EEG M 


complete line of Evoked and Spinal Cord Brainstem Comp 
instrumentation for your Potentials Potentials Response Spectr 


clinical needs. 


Excellence 
and 
Innovation 


Nicolet continues to 
maintain the standard of 
excellence with the 
Nicolet CA-1000 and the 
MED-80. 


Pathfinder II, the 
latest Nicolet innovation, 
retains ease of operation 
while opening new 
dimensions of capability 
and flexibility. 


FANEST RECORDS 


Please call Dr. Nolan 
N. Lewis collect for 
complete details regarding 
Nicolet Instruments. 

















WORLD HEADQUARTERS 

Pathfinder IE 
5225 Verona Road NICOLET ER 
Madison, Wisconsin BIOMEDICAL 
Telephone: (608) 271-3333 am INSTRUMENTS 
Twx: 910-2862711 A NICOLET INSTRUMENT DIVISION asim 


Tel. 611/837001 








l World-wide Sales & Service ESAT 
FRANCE ENGLAND CANADA SWEDEN JAPAN MEXICO NETHERLANDS 
St-Cyr-L Ecole Warwick Mississauga Akersberga Osaka Mexico D.F. Hoevelaken 


Tel. 33 058 3366 Tel. 44/92644111 Tel. 416/625-8302 Tel. 0764-635-00 Tel. 06/305-2150 Tel. 905/543-0412 Tel 31/34/9536214 
Twx 842 698777 Twx. 851-311135 Twx, 6960126 Twx. 854-11528 Twx. 7815233285 Twx. 844 79370 





© SMR 1980 


coe The Contem 


@ A Choice of Eight Space Saving Mod- 
els, from the Functional, Seven Drawer 
Cabinet to the Fully Integrated Treatment 
Center 


@ Choice of Stainless Steel or Formica 
Surface for Lasting Durability 


@ Choice of Corded or Rechargeable 
Instruments 


@ Functional Control Center for Physi- 
cian Convenience 


porary Standard 


@ Three Full-Width Drawers 


@ Disposable Suction Container with 
Automatic Shut-Off (Concealed Inside) 


@ Quiet Running, Heavy Duty Pumps 


@ Positionable Footswitch for Pump 
Control 


@ Pull-Out Writing Shelf 


@ Easy Glide Casters for Convenient 
Mobility 


® 


3365 Tree Court industrial Bivd., St. Louis, MO 63122 (314) 225-3100 
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The 3000 Clinical Evoked 
Potential System 


The Tracor Analytic 3000 represents an unparalled step 
forward in clinical evoked potential instrumentation. 


As a complete system for the comprehensive analysis of 
evoked potentials, the 3000 offers a degree of versatility and 
a simplicity of operation only now possibile with a 


microprocessor based system. The 3000 represents a totally 


dedicated system capable of performing most auditory, 
visual and somatosensory studies. 


The system features: 


© Automatic and manual analysis set-up modes which 
simplify the set up of the 3000. 

e A large 9” CRT display which provides all of the available 
analysis parameters for complete waveform assessment. 


e Acomprehensive selection of patient records that includes 


an X-Y recorder, floppy disc package, Polaroid CRT 
camera, and EIA dataport. 


+ Anumber of standard data processing routines such as 
summation, smoothing, and inversion which permit 
greater flexibility in analyzing and interpreting results. 

+ A unique control console which simplifies the interaction 
between the aperator and the system making the 3000 
easy to learn and operate. 


+ On-site serviceability that is supported by a dedicated and 


established sales and service organization. 


For additional information on the 3000, contact: 


TRACOR ANALYTIC, INC. 
1842 Brummel Drive, Elk Grove Village, Hlinois 60007 (312) 364-9100 
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eledyne Avionics’ TA-1000 
eleayne Avionics i VU. 
Why? Because Teledyne Avionics’ aim is to 
produce the finest diagnostic Electric Response 
Audiometer. This efficient instrument is easy 

to use and can do BSER or ECoch G testing for: 
e Acoustic tumor detection 

e Auditory evaluation 

The TA-1000 is lightweight, compact and 


inexpensive compared to larger research units. 


For specifications on the TA-1000 and complete 
information on Teledyne Avionics’ audiometers 
and impedance instruments, write: 


© TELEDYNE AVIONICS 


P. O. Box 6400 
Charlottesville, VA 22906 
(804) 973-3311 
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: Scotland or Virginia? 





+ ]2 hours of sustained 
action 


This Scotsman is strutting through 
the hills of Virginia, not the Highlands of 
Scotland. He is participating in the tribute to 
Highland life celebrated each July in 
Alexandria, Virginia. 

Whether your patient is going abroad ; 
or staying at home, it’s good to know 
SUDAFED S.A., b.i.d., can give potent, 
dependable, 12-hour relief of nasal and sinus 
congestion without drowsiness. And SUDAFED 
S.A. contains no aspirin or acetaminophen, 
leaving the analgesic decision with you. 


Sudafed S.A. 


(pseudoephedrine HC!) 
120 mg 


Potent 12-hour relief 
of nasal and sinus 
congestion without 
the penalty 
of drowsiness: 


C Restores freer breathing 
and eustachian tube patency 
with a single, highly effective 
ingredient — pseudoephedrine HCl 
(J No antihistamine and no antihistamine 
side effects 

C No aspirin or acetaminophen, leaving the 
analgesic decision with you 

C Simple, convenient b.i.d. dosage 

( Available with your prescription 

© Also available: Sudafed® 60-mg tablets 




















*Virtually without pressor effect in normotensive 
patients, Use with caution in hypertensives. 
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Capsules 
Sustained Action 
(pseudoephedrine hydrochloride) 


INDICATIONS: Sudafed 8.A. Capsules are indi» 
cated for the relief of nasal congestion or eustachian 
tube congestion. Sudafed S.A. Capsules may be 
given concurrently, when indicated, with analgesics, 
antihistamines, expectorants and antibiotics, 


CONTRAINDICATIONS: = Sympathomimetic 
amines are contraindicated in patients with severe 
hypertension, severe coronary artery disease, and in 
patients on MAO inhibitor therapy. Patient idiosyn- 
crasy to adrenergic agents may be manifested by in- 
somnia, dizziness, weakness, tremor or arrhythmias. 
Children under 12: Sudafed $.A, Capsules should 
not be used in children less than 12 years of age. 
Nursing mothers: Pseudoephedrine is contraindi- 
cated in nursing mothers because of the higher than 
usual risk for infants from sympathomimetic amines. 
Hypersensitivity: This drug is contraindicated in 
patients with hypersensitivity or idiosyncrasy to 
sympathomimetic amines. 


WARNINGS: Sympathomimetic amines 
should be used judiciously and sparingly in 
patients with ypertension, diabetes mel- 
litus, ischemic heart disease, increased in- 
traocular pressure, hyperthyroidism, and 
prostatic hypertrophy. Sympatho- 
mimetics may produce central nervous 
stimulation with convulsions or car 
diovascular collapse with accompany- 

ing hypotension. 
Do not exceed recommended 


dos: ag ; 
se in Pregnancy: The safety of 
pseudoephedrine for use during 
pregnancy has not been estab- 
18 


Use in Elderly: The elderly 

(60 years and over) are more 

likely to have adverse reactions to 
sympathomimetics. Overdosage 

of sympathomimeties in this age 
group may cause hallucinations, 
convulsions. CNS depression, and 
death, Therefore, safe use of a short-acting 
sympathomimetic should be demonstrated in 
the individual elderly patient before consider- 
ing the use of a sustained-action formulation. 


PRECAUTIONS: Pseudoephedrine should be 
used with caution in patients with diabetes, hyper 
tension, cardiovascular disease and hyper-reactivity 
to ephedrine. 


ADVERSE REACTIONS: Hyper-reactive in- 
dividuals may display ephedrine-like reactions such 
as tachycardia, palpitations, headache, dizziness or 
nausea, Sympathomimetic drugs have been as- 
sociated with certain untoward reactions including 
fear, anxiety, tenseness, restlessness, tremor, weak- 
ness, pallor, respiratory difficulty, dysuria, insomnia, 
hallucinations, convudsista: CNS depression, ar 
rhythmias, and cardiovascular collapse with 
hypotension. 
DRUG INTERACTIONS: MAO inhibitors and 
beta adrenergic blockers increase the effects of 
pseudoephedrine (sympathomimetics). 
Sympathomimetics may reduce the antihyperten- 
sive effects of methyldopa, mecamylamine, reserpine 
and veratrum alkaloids 


DOSAGE AND ADMINISTRATION: One 
capsule every 12 hours. Do not give to children under 
12 years of age. 


HOW SUPPLIED: Sudafed S.A. is available in 
capsules of 120 mg (clear red top and clear body} with 

elicome code H9B, bottle of 100. 

Sudafed is also available in forms other than sus- 
tained action: tablets of 30 mg as a (red), 
boxes of 24 and 48, bottles of 100 and 1000; tablets of 
60 mg scored (white) with Wellcome LD. code im- 
print 87A, bottles of 100 and 1000; syrup 30 mg per 
5 ce, bottles of 4 fi. oz and 1 pt. 

Unit of Use: Tablets of 60 mg — Bottle of 100 with 
child-resistant cap, 
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Features 
that surgeons like 


t's natural that Zeiss Sterile 
Disposabie Drapes are filled with 
features for the surgeon, since 
they come from the company 
that has designed and sold more 
Operation microscopes than 
everyone else put together They 
fold neatly out of the way, don't 
impede mobility or focusing, 

are reflection-free, quiet, and 
heat resistant. 





Features 
that nurses like 


You have to try these drapes to 
appreciate them. The easy-to-snap- 
on-and-off iens covers will never 
snag your gloves. No rubber bands. 
Everything tailored to fit Zeiss 
OpMi's—naturally, since they come 
from the company that makes them. 
Ask for a demonstration. Your Zeiss 
dealer will be glad to come in with 
samples, and, of course, a “Zeiss is 
Neiss” T-shirt for you. 





All drapes are not created equal 


The great name in optics 





Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches: Atlanta, Boston, Chicago, Houston, Los 


No other microscope drape 
folds out of the way 

like the Zeiss Sterile Drape. 
You wor't-even know it is there. 


For a demonstration, 
call toll-free 800-821-7700, Ext. 524. 
(In Missouri, 800-892-7655, Ext. 524.) 


Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ontario, M8B 2S6. Or cal! 


(416) 449-4660. 
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AL AUDIO : 

e TOUCH-BUTTON controls provide con- @ LIGHT EMITTING DIODE MATRICES dis- 
venient, reliable selection of desired tests, play complete Air and Bone Thresholds for 
input and output switching, frequency, hear- the left and right ears. 
ing threshold level and taped speech. e CASSETTE PLAYBACK UNIT provides 

© MICROPROCESSOR COMPUTER gener- professional quality playback of standard 
ates Continuous and Pulsed Tones, linearly audiometric tapes and introduces AUTO- 
swept Warble Tone, Narrow Band Noise PLAY for operator control of Speech Dis- 
and White, Pink and Speech Noise; instan- - crimination and Spondee word lists; with 
taneously sets up the audiometer for all the repeatability of tape and the speed of 
basic tests, and allows either automatic live speech. 


patient response testing or complete man- e COUNTER-TIMER-CLOCK includes con- 
ual operation. venient counter operation to score SAT's, a. 

e DIGITALLY GENERATED NARROW BAND one second timer for Tone Decay and Time 
NOISE is the new ultimate masking signal. of Day. 


Consider these features and the reliability of solid state switching, the convenience of com- 
pletely flexible input and output switching, the availability of the new Narrow Band Noise signal 
without skirts, the opportunity to change the test programs by plugging in a new memory chip 
and you have the audiometer of the 1980s. 


Call TRACOUSTICS to arrange a demonstration 
of the PROGRAM IH. 


800-531-5412 
512-444-1961 in Texas 


TRACOUSTICS . . . Audiometric Examination Rooms & Suites, Clinical Audiometers, Sound Field 
Amplifiers and Equalizers, COR System, Medical Computer Systems, Electronystagmograph Recorders, 
Irrigators, Light Bars, Carts and Examining Tables .. . TRACOUSTICS 


RACO P.O. Box 3610 °A n, TX 78764 








Archives of Otolaryngology 


VOLUME 107, NUMBER 6, JUNE 1981 





ORIGINAL ARTICLES 


interferon Therapy in Juvenile Laryngeal Papillomatosis — 
Stig Haglund, MD; Per-G. Lundquist, MD, Stockholm; 
Kari Cantell, MD, Helsinki; Hans Strander, MD, Stockholm oo... eee 327 


Use of Trapezius Myocutaneous Flaps in the Reconstruction 
of Head and Neck Defects ee 
Myron J. Shapiro, MD, Newark, Nd Loet eeniae nied errearen i i 333 


Arthrotomography of the Temporomandibular Joint 
Lt Col David M. Barrs, MC, USAF, Lackland AFB, Tex; 
Clyde A. Helms, MD, San Francisco; 
Richard W. Katzberg, MD, Boston; 
Melvin F. Dolwick, DMD, PhD, San Antonio, Tex cenre 337 


Cochlear Abnormalities in Alport’s Syndrome 


Lars-Göran Johnsson, MD, Ann Arbor, Mich, 
I. Kaufman Arenberg, MD, Madison, WIS ase ee Seienn ei 340 


Evaluation of Eustachian Tube Function by Contrast Roentgenography 


“Iwao Honjo, MD; Koichi Ushiro, MD; 
== Nobuhiro: Okazaki, MD; Tadami Kumazawa, MD, Osaka, Japan ......0..0.00..0000...... 350 


: Positive Middle Ear Pressure Shown by Tympanometry 
«Caryn A. Ostergard, PhD, Donaid R. Carter, MD, Denver ciecia oes 353 


Binaural Masking-Level Differences in Neurological Disorders 
George E. Lynn, PhD; John Gilroy, MD; Patricia Connelly Taylor, MA; 
Rosalind P. Leiser, MA, Detroit uert rrr nerenin 357 


Acoustic Reflex Crossover Artifacts in Infants and Young Children 
Thomas Mahoney, PhD, Salt Lake City 0.o aiian earren 363 


Dependence of the Auditory Brainstem Response on Electrode Location 
David J. Parker, PhD, Southampton, England iasc 367 


Moditication of the Macaque’s Vestibulo-ocular Reflex by Picrotoxin 
Mary Gavin, PhD, Oakland, Calif, Sidney Biair, MD, PhD, Berkeley, Calif ......... 372 


CLINICAL NOTES 


Asymptomatic Intracochlear Neurinoma 
Lars-Göran Johnsson, MD, Ann Arbor, Mich, 
Thomas C. Kingsley, MD, Marietta, Ga 2... 377 


. Phenytoin-Induced Lymphadenopathy Appearing as a 
Nasopharyngeal Malignant Neoplasm 
Edward L. Treyve, MD, Larry G. Duckert, MD, PhD, Seattle aoaaa 382 


Heterotopic Pharyngeal Brain 
Elizabeth G. Okulski, MD; James J. Biemer, MD; 
William A. Alonso, MD, Tampa ie T E AE E E A 385 


GRAND ROUNDS 


Unilateral Cleft Lip i 
Roger L. Crumley, MD; Roger Boles, MD; 


Lee D. Rowe, MD; Robert A. Schindler, MD, San Francisco a.a 387 
REGULAR DEPARTMENTS | 
Resident's Page ee B epecaneiseeezal a Eae dar Ookacs easter E T areata Beate Se, 392 
Letters to the Editor... AA AE E E EENE EEEE E Sebi caSs teat iboe aaa 395 
News and Comment 20000 ee ee reeeseeteter ec EPES reverse eneneneteeseeeeeenenenesenes 396 
BOOKS oss. esheets Kos hate a a anal da arte a a a r Gta ete 397 
Instructions for Authors aaaeeeaa ere eect resore ee cee antare aeaee r errre re 18 


Index to Advertisers 


Copyright © 1981 by the 
AMERICAN MEDICAL ASSOCIATION 


Official. Publication for American Academy of 
Facial Plastic and Reconstructive Surgery, inc., 
and American Society for Head and Neck Sur- 
gery 


THE ARCHIVES OF OTOLARYNGOLOGY 
(ISSN-0003-9977) is. published monthly by the 
American Medical Association, 535 N Dearborn 
St, Chicago, Ii. 60610, and is an official publica- 
tion of the Association. Second-class ‘postage 
paid. at Chicago, IL 60610 and at additional 
mailing office. 


CHANGE OF ADDRESS: POSTMASTER, send 
address changes to Helen R. Mazur, Director, 
Circulation-Fulfillment. Notification of address 
change should be made at least six weeks in 
advance, including both old and new addresses, 
and a mailing label taken from the most recent 
copy. include your new zip code number. 


SUBSCRIPTION RATES: The rates for the 
ARCHIVES OF OTOLARYNGOLOGY are as fol- 
lows: for members of the AMA, $1.50 included in 
the annual membership dues; for nonmembers 
$30.for one year, $56 for two years in the United 
States and US possessions; all other countries, 
one year, $40; two years, $76. Special yearly 
price to residents, interns and medical students 
in the United States and US possessions, one 
year, $15; two years, $28. Address subscription 
communications to American Medical Associa- 
tion, Circulation-Fulfillment Department, 535 N 
Dearborn St, Chicago, IL 60610. Phone: 312, 
751-6079. 


ADVERTISING OFFICES: New York: 600 Third 
Ave, Suite 700, New York, NY 10016 (Manager: 
Robert C. Corcoran [212-867-6640]; Represen- 
tatives: Richard M. Johnson, John L. Reeves); 
Chicago: 535 N Dearborn St, Chicago, IL. 60610 
(Manager: Thomas J. Carroll [312-751-6675]; 
Representative: Eric K. Larsen); Newport Beach, 
Calif: 1940 16th St, Suite 0-206, Newport Beach, 
CA 92663 (Representative: Anton Media Asso- 
ciates (714-646-9090). 


ADVERTISING PRINCIPLES: Fach advertise- 
ment in this issue has been reviewed and com- 
plies with the principles governing advertising in 
AMA scientific publications. A copy of these 
principles is available on request. ‘ 





No time for vertigo. 











e Most Widely Prescribed — Antivert is the 
most widely prescribed agent for the management 
of vertigo” associated with diseases affecting 

the vestibular system such as Meniere's disease, 
labyrinthitis, and vestibular neuronitis. 


e Relief of Nausea and Vomiting—Antivert/25 
can relieve the nausea and vomiting often associated 
with vertigo* se 
a Dosage for Vertigo*—The usual adult dosage 
for Antivert/25 is one tablet t.i.d. 


BRIEF SUMMARY OF PRESCRIBING INFORMATION 


INDICATIONS. Based on a review of this drug by the National 
Academy of Sciences-National Research Council and/or other infor- 
mation. FDA has classified the indications as follows: 

Effective: Management of nausea and vomiting, and dizziness asso- 
ctated with motion sickness. 

Possibly Effective: Management of vertigo associated with diseases 
affecting the vestibular system. 

Final classification of the less than effective indications requires 
further investigation 















CONTRAINDICATIONS. Meclizine HCI is contraindicated in individuals 
who have shown a previous hypersensitivity to it. 

WARNINGS. Since drowsiness may, on occasion, occur with use of this 
drug, patients should be warned of this possibility and cautioned against 
driving a car or operating dangerous machinery. 

Patients should avoid alcoholic beverages while taking this drug. Due to 
its potential anticholinergic action, this drug should be used with caution 
in patients with asthma, glaucoma, or enlargement of the prostate gland. 

Usage in Children: Clinical studies establishing safety and effectiveness 
in children have not been done; therefore, usage is not recommended in 
the pediatric age group. 

Usage in Pregnancy: Pregnancy Category B. Reproduction studies in rats 
have shown cleft palates at 25-50 times the human dose. Epidemiological 
studies in pregnant women, however, do not indicate that meclizine 
increases the risk of abnormalities when administered during pregnancy. 
Despite the animal findings, it would appear that the passibility of fetal 
harm is remote. Nevertheless, meclizine, or any other medication, should 
be used during pregnancy only if clearly necessary. 

ADVERSE REACTIONS. Drowsiness, dry mouth and, on rare occasions, 
blurred vision have been reported ROeERIG (Pfizer 
More detailed professional information 

A 1 . A division of Pfizer Pharmaceuticals 
available on request New York. New York 10017 





Accept no substitutes, specify... 


Antivert/25 


J (meclizine HCI) 25 mg Tablets. 
for vertigo 


Illustration: Chicago ironworker 
laborsona pedestal high above the city 
to dismantle old antenna (Courtesy 
of Chicago Tribune} 
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@ BIOCOMPATIBLE 


similar to tissue to promote tissue ingrowth and resist 
extrusion. Long term clinical and experimental data 
prove the safety and efficacy of Proplast material. 


Thats why three FDA specialty Classification Panels 
(Otolaryngological Surgery, General and Plastic Surgery, 
and Oral Surgery) have recommended the Class II 
(Standards) Classification for Proplast implants. 


Proplast implants are manufactured by Vitek, Inc., and 
now distributed exclusively by Storz. 












We solicit your thoughts for new designs or applica- 
tions for Proplast implants. 


‘Proceedings — Ear, Nose and Throat Device Classification Panel, 
U.S.F.D.A.: June 22 and 23, 1978; November 6, 1978 


U.S. Pat. 3,992,725; 3,909,852; 4,052,754 
Proplast® is a registered trademark of Vitek, Inc. 


STORZ PROPLAST PARTIAL OSSICULAR REPLACEMENT PROSTHESES: 


Order No. Description 
T4061 5 5 mm. long, silicone rubber tube columnella 


T4061 8 8 mm. long, silicone rubber tube columnella 


Clip and mail to: Storz Instrument Co., Dept. A., 


—— Please send me further technical information on Proplast surgical implants, including a bibliography. 


—__. Please have my Storz representative contact me. 


(Street) (City) (State) (Zip) 


Another first for Chlor-Trimeton® 
The first repeat-action, nonprescription | 
| he} fay for allergy/sinus congestion.withy , 
prte +12- bobr r lig hing | single tablet 
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Rots 
. iprpheniramine maleate, USF: 8 mg. TE. 
; ‘wend pseud hh sulfate an Ji 


a es and 
í . aleading oroesi KR 
 @B.I.De dosage— just one tablet mornit 
* and night—usually provides 24-4 iour A: 
„Continuous relief of nasal/sinus passage 
congestion due to allergy. and sinusitis. 
e Over-the-counter convenience and 
economy for patients and promoted only 
to health care professionals to assure 
proper patiént use. 


A powerful addition to the 
Chlor-Trimeton family of allergy 
control products that you can 
recommend with confidence 


Artist's rendering of mucosa Copyright © 1981, Schering Corporation. All Rights Reserved. 
from maxillary sinus CHLOR-TRIMETON and REPETABS are registered trademarks of Schering 
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Each Spansule” capsule contains 75 mg. phenylpropanolamine hydrochloride d 
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and 12 mg. chlorpheniramine maleate. 


0% more decongestant! 


Now 75 mg. phenylpropanolamine HCI ’ 


0% more antihistamine! 


Now 12 mg. chlorpheniramine maleate 





..-for the symptomatic cold and allergy relief“ 
most physicians want 


CONTAINS NO ANTICHOLINERGIC 


j 

Before prescribing, see complete prescribing information Usage in Pregnancy: Use in pregnancy and women who ] 
in SK&F literature. The following is a brief summary. might bear children only when potential benefits outweigh J 
possible hazards. 4 

indications Precautions: Use cautiously in persons with cardiovascular i 


For symptomatic relief of nasal congestion, runny 
nose, sneezing, itchy nose or throat, and itchy and 
watery eyes as may occur with the common cold 


disease, glaucoma, hypertension, prostatic hypertrophy, 4 
hyperthyroidism, diabetes. 


Adverse Reactions: Drowsiness, excessive dryness of q 
nose, throat or mouth, nervousness or insomnia. Also, | 
nausea, vomiting, epigastric distress, diarrhea, rash, | 
dizziness, weakness, tightness of chest, angina pain, 4 
abdominal pain, irritability, palpitations, headache, incoor- E 
dination, tremor, dysuria, difficulty in urination, thrombo- 


a tee at VAE 3 wae: cytopenia, leukopenia, convulsions, hypertension, hypoten- 5 | 
Contraindications: Hypersensitivity to either ingredient: sion, anorexia, constipation, visual disturbances 


concurrent MAO inhibitor therapy; severe hypertension; s 2 
lower respiratory tract conditions, including asthma; Supplied: Bottles of 50 capsules; in Single Unit Packages 

coronary artery disease; stenosing peptic ulcer; pyloroduo- of 100 capsules (intended for institutional use only) 

denal or bladder neck obstruction. Children under 12: 

nursing mothers 


or in allergic rhinitis (e.g., hay fever) 

N.B.: A final determination has not been made on the 
effectiveness of this drug combination in accordance 
with efficacy requirements of the 1962 Amendments 

to the Food, Drug and Cosmetic Act 








. Warnings: Caution patients about activities requiring alert- ) 
ness (e.g., operating vehicles or machinery). Warn patients ] 
of possible additive effects with alcohol and other CNS Smith Kline &French Laboratories 
depressants Philadelphia, Pa. 


SK&F 


| 
4 
a SmithKine company ©sSmithKline Corporation, 1981 j 





...a patient 
information guide 


COSMETIC 
SURGERY- 


FACIAL SURGERY — 


a 32 page brochure describing Rhytidectomy, Blepharoplasty, 
Dermabrasion, Chemotherapy procedures. 


NASAL SURGERY — 


32 pages — easy reading — illustrated. Also describes 
Mentoplasty as an often related procedure. 


BREAST SURGERY — 


32 pages. Describes Augmentation, Reduction and Mastopexy. 
Illustrated. Separate section on Abdominoplasty. 


Sample copies @ $2.50 each prepaid (postage and handling in- 
cluded) may be obtained by writing to: 


PLASTIC SURGERY 
PUBLICATIONS, INC. 
416 BELLEVUE AVE. 
TRENTON, NJ 08618 





AUDITORY EVOKED POTENTIALS 
IN CLINICAL PRACTICE 


This course is designed especially for Neurologists, 
Otolaryngologists and Audiologists. It emphasizes practical 
Clinical applications of the auditory brainstem response, 
auditory nerve action-potential and cochlear potentials. The 
course relies heavily on workshops and tutorials to give the 
participants ‘‘hands-on’’ experience in instrument oper- 
ation and test interpretation. A unique aspect of this course 
is its coverage of techniques for recording cochlear and 
auditory nerve responses with electrodes that do not pene- 
trate the tympanic membrance. 


INSTRUCTOR: Theodore J. Glattke, Ph.D. 
DATES: 

March 21-22, 1981 
Denver, CO 


Apr. 25-26, 1981 
Philadelphia, PA 


TUITION: U.S. $250.00 


ACCREDITATION: Physicians are eligible for the American 
Medical Association Physician Recognition Award, 16 
hours, Category Il. 

FOR FURTHER INFORMATION CONTACT 
Course Coordinator, Life-Tech Instruments, Inc. 
P.O. Box 36221, Houston, TX 77036 Tel.(713) 783-6490 


Life-Tech 
Instruments, Inc. 


BOX 36221 + HOUSTON. TEXAS 77036 © (713) 783-6490 
TELEX 791 364 LIFE TECH HOU 


Sept. 12-13, 1981 
San Francisco, CA 


Oct. 10-11, 1981 
New Orleans, LA 
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VöSol® Otic Solution =” 


(acetic acid-nonaqueous 2%) 
VōSol® HC Otic Solition 
(hydrocortisone 1%, acetic acid- 
nonaqueous 2% ) 


Description: VōSol is a non-aqueous solu- 
tion of acetic acid (2%), in a propylene 
glycol vehicle containing propylene glycol 
diacetate (3%), benzethonium chloride 
(0.02%), and sodium acetate (0.015%). 
VōSol HC also contains hydrocortisone 
(1%) and citric acid (0.2%). 

Action: VōSol is antibacterial, antifungal, 
hydrophilic, has an acid pH and a low sur- 
face tension. 

V6Sol HC is, in addition, anti-inflammatory 
and antipruritic. 


Indications: (VoSol only) 
Based on a review of this drug 
by the National Academy of 
Sciences—National Research 
Council and/or other informa- 
tion, FDA has classified the indi- 
cations as follows: 

Effective: For the treatment of 
superficial infections of the 
external auditory canal caused 
by organisms susceptible to the 
action of the antimicrobial. 
“Possibly” effective: For pro- 
phylaxis of otitis externa in 
swimmers and susceptible 
subjects. 

Final classification of the less- 
than-effective indication 
requires further investigation. 


Indications: (VOSo! HC only) For the treat- 
ment of superficial infections of the exter- 
nal auditory canal caused by organisms 
susceptible to the action of the antimicro- 
bial, complicated by inflammation. 


Contraindications: These products are 
contraindicated in those individuals who 
have shown hypersensitivity to any of their 
components; perforated tympanic mem- 
branes are frequently considered a con- 
traindication to the use of external ear 
canal medication. VOSol HC is contrain- 
dicated in vaccinia and varicella 


Precautions: VōSol HC: As safety of topi- 
cal steroids during pregnancy has not 
been confirmed, they should not be used 
for an extended period during pregnancy. 
Systemic side effects may occur with 
extensive use of steroids 

VōSol and VōSol HC: If sensitization or 
irritation occurs, medication should be 
discontinued promptly. 


Dosage and Administration: Carefully 
remove all cerumen and debris to allow 
VdSol (or V6So! HC) to contact infected 
surfaces immediately. To promote contin- 
uous contact, insert a V6Sol (or VaSol HC) 
saturated cotton wick in the ear with 
instructions to the patient to keep wick 
moist for the next 24 hours by occasionally 
adding a few drops on the wick. Remove 
wick after first 24 hours and continue to 
instill 5 drops of VOSol (or VOSol HC) three 
or four times daily thereafter. 

During treatment, to prevent infection of 
the other ear, use VOSol in unaffected ear 
3 times daily. To help prevent otitis externa 
in swimmers and susceptible subjects, 
instill two drops of VOSol each morning 
and evening. 

How Supplied: VōSo! Otic Solution, in 15 
ml (NDC 0037-3611-10) and 30 ml (NDC 
0037-3611-30) measured-drop, safety-tip 
plastic bottles. 4 

V6Sol HC Otic Solution, in 10 ml mea- 
sured-drop, safety-tip plastic bottle (NDC 
0037-3811-12). Rev. 8/78 


WALLACE LABORATORIES 


Niuician af Cartar\Alaiiana Ine 





Three major concerns in acute otitis externa... 


PAIN, PATHOGENS AND ph 





Three see reasons br specify 
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(hydrocortisone 1%, acetic acid—nonaqueous 2%) 


Prompt relief of pain, swelling and itching 

with the anti-inflammatory/antipruritic action of hydrocortisone. V6Sol HC has been 
shown to be equally as effective as antibiotic/hydrocortisone otic medications in 
alleviating the pain, swelling, itching, redness and discharge of acute otitis externa.'2° 


Rapid elimination of offending pathogens* 

with the antibacterial/antifungal activity of nonaqueous acetic acid. Nonantibiotic 
VōSol HC has demonstrated microbial cure rates that equal or exceed that of anti- 
biotic-containing otic preparations in therapy of acute otitis externa'23—but with 
virtually no risk of sensitization or emergence of resistant microorganisms. 


Rapid recovery of normal physiologic ear environment 
* pH of 3 helps restore the normal acid mantle of the ear canal by maintaining the desired 
acid pH in the ear canal.¢ 


* Unique hydrophilic action of the nonaqueous propylene glycol base helps remove 
undesired moisture. 

Dosage: 5 drops 3 or 4 times daily. 

Supplied: 10 ml plastic squeeze bottle with safety tip. 


When hydrocortisone is not required, specify 


VōSol” Otic Solution (acetic acid—nonaqueous 2%) 
Dosage: 5 drops 3 or 4 times daily. 

“Organisms susceptible to the activity of nonaqueous acetic acid. 

References 

1. Kime, C.E., et al: Curr. Therap. Res. 23(5): 15- 28 (May Supplement), 1978 

. Ordonez, G.E., et. al: Curr. Therap. Res. 23(5): 3-14 (May Supplement), 1978 


3. Dadagian, A.J., et al: Curr. Therap. Res. 16(5): 431-436, May, 1974. See preceding page 
4. Kremer, W.F.: West. Med. 2: 15-18, 1961. for prescribing information. 
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The University of Texas System Cancer Center M. D. Anderson 
Hospital and Tumor Institute, Department of Head and Neck 
Surgery is offering three (3) fellowship positions to candidates 
who have completed their prescribed residency in General 
Surgery, Otolaryngology, or Plastic Surgery. 

Each of the fellows will be exposed to and responsible for 
approximately 350 newly referred patients annually. The fellow 
will participate with the senior staff in all decisions relative to 
prescribed treatment. The fellow’s operative responsibility will be 
assigned commensurate with his ability. It is anticipated that 
each fellow will perform approximately 100 major surgical cases 
during the year of his fellowship. Follow-up clinics will average 
100 patients weekly for each fellow. Surgeons in residency are 
also assigned to the team, giving the Head and Neck Fellow an 
opportunity to teach. 

A Texas Medical License is not required, but is desirable in 
that it will allow the fellow more independence. 

Two hours of didactic instruction are given weekly by the 
senior staff. A course in Surgical Anatomy of the Head and Neck 
is given for one month in the late summer. A project (either 
clinical or bench research) is required of each fellow and a 
written paper suitable for publication is required prior to the 
issuance of a certificate from the M. D. Anderson Hospital. 

Completed applications for the fellowship year beginning July 
1, 1982 should be submitted no later than September 30, 1981 
for consideration. Please direct all inquires to: 


Richard H. Jesse, MD, Head 
Department of Head and Neck Surgery 
M. D. Anderson Hospital 

6723 Bertner Drive 

Houston, TX 77030 


The Voice Foundation 


320 Park Avenue 
New York, New York 10022 
Telephone (212) 688-1897 


PUBLICATIONS 
Now Available 


Transcripts of the Ninth Symposium: 
Care of the Professional Voice 


Edited by Van L. Lawrence, M.D. 
Consulting Otolaryngologist, The Houston Opera 


Presentations made by voice scientists, laryngologists, voice 
teachers, and speech pathologists at the Symposium held June 
9-13, 1980 at The Juilliard School, New York City (list of 
subjects covered may be obtained free of charge from the 
Foundation). 


Part | - Physical Factors, Vocal Function 

and Control $15 per copy 
Part Il - Vocal Stress - Medical 

Diagnosis/Treatment $15 per copy 


Both Parts of The 1980 Transcripts $25 per set 


Make Checks Payable to The Voice Foundation 








Antihistaminic 
action 
complemented 
by two 
decongestants 

in a time- release 
formula with minimal 
side effects. 


Dimetapp Extentabs” 


Each Extentab contains: 
Brompheniramine Maleate, USP... . 12mg 
Phenylephrine 








Hydrochloride, USP............ 15mg 
Phenylpropanolamine 
Hydrochloride, USP............ 15mg 


INDICATIONS 

Based on a review of this drug by the 
National Academy of Sciences — National 
Research Council and/or other informa- 
tion, FDA has classified the following 
indications as “lacking substantial evi- 
dence of effectiveness as a fixed combina- 
tion” for Dimetapp Extentabs: For the 
symptomatic treatment of seasonal and 
perennial allergic rhinitis and vasomotor 
rhinitis, allergic manifestations of upper 
respiratory illnesses, acute sinusitis, na- 
sal congestion, and otitis. 

Final classification of the less-than- 
effective indications requires further 
investigation. 


Contraindications: 
Hypersensitivity to antihistamines of the 
same chemical class. Dimetapp Extentabs 
are contraindicated during pregnancy and in 
children under 12 years of age. Because of its 
drying and thickening effect on the lower 
respiratory secretions, Dimetappisnot recom- 
mended in the treatment of bronchial asthma. 
Also, Dimetapp Extentabs are contraindi- 
cated in concurrent MAO inhibitor therapy. 
Warnings: 
Use in Children. In infants and children par- 
ticulary, antihistamines in overdosage may 
produce convulsions and death. 
Precautions: 
Administer with care to patients with cardiac 
or peripheral vascular diseases or hyperten- 
sion. Until the patient’s response had been 
determined, he should be cautioned against 
engaging in operations requiring alertness 
such as driving an automobile, operating 
machinery, etc. Patients receiving antihista- 
mines should be warned against possible 
additive effects with CNS depressants such 
as alcohol, hypnotics, sedatives, tranquili- 
zers, etc. 
Adverse Reactions: 
Adverse reactions to Dimetapp Extentabs 
may include hypersensitivity reactions such 
as rash, urticaria, leukopenia, agranulocy- 
tosis and thrombocytopenia; drowsiness, las- 
situde, giddiness, dryness of themucous mem- 
branes, tightness of the chest, thickening of 
bronchial secretions, urinary frequency and 
dysuria, palpitation, hypotension/hyperten- 
sion, headache, faintness, dizziness, tinnitus, 
incoordination, visual disturbances, mydria- 
sis, CNS depressant and (less often) stimulant 
effect, increased irritability or excitement, 
anorexia, nausea, vomiting, diarrhea, consti- 
pation, and epigastric distress. 
Dosage and Administration: 
Adults and Children 12 years and over. One 
Extentab morning and evening. If indicated, 
one Extentab every 8 hours may be given. 
How Supplied: 
Light blue Extentabs in bottles.of 100 (NDC 
0031-2274-63) and 500 (NDC 0031-2274-70), 
and Dis-Co* Unit Dose Packs of 100 (NDC 
0031-2274-64). Rev. May 1980 
AH-OBINS 
A.H. Robins Company, Richmond, Va. 23220 
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First aid for allergic rhinitis 
and acute sinusitis” 


Dimetapp Extentabs B.LD. 
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THE DENVER NASAL SPLINT ™ 
VS 
THE PLASTER CAST 
WHICH DO YOU PREFER? 


5-7 Minute Application l Minute Application 
Messy Application No Operating Room Mess 
Blood Stainable Not Stainable 

Water Absorbant Water Resistant 

Poorly Adhesive Very Adhesive 
Conspicuous Inconspicuous 


FOR MORE INFORMATION ON 
THE DENVER NASAL SPLINT ™ 
CALL 303-751-4260 


THE DENVER SPLINT IS A TRADEMARK OF DSC INCORPORATED 
THE DENVER SPLINT COMPANY, INC. i 1455 SO POTOMAC STREET, SUITE 201 
U.S. PATENT #4153051 #4,213,452 AURORA, COLORADO 80012 





OMENS BIOLITE-COATED VENT TUBES. - 


-ACCEPTED IN-—- He : 
-THÉ BEST PLACES. 7- 





| Biolite, an ultra-thin carbon coating, has been clinically 
proven* to aid body acceptance of various surgical implants. 
So, at Xomed, we’ve started applying it to our otologic vent 
— tubes. The coating is only .5 micron thick; physical characteristics 
and dimensions of the tube are unchanged. The coating is inert 
— and thromboresistant. 
Biolite-coated vent tubes. Another more-than-acceptable 
| _ idea from The Microsurgery Company. 


re Nes Revel ec pes pa 
— For more information or to order: Call (800) 874-5797; 


(In Alaska, Florida or Hawaii, call (904) 731-7190 collect); 
TWX 810-827-6439; or write Xomed, Inc. 8641 Baypine 
— Road, Jacksonville, FL 32216. In Canada, call (416) 
794-3665 or write Xomed ca 106 sis Drive, 


Brampton, Ontario L6T-1C1. 
"A * Summary of clinical data and an extensive E 
bibliography are available on request. O 
up 


~ Biolite® is a registered trademark of the Medical Products 


SEa Biedni 











Ees - 


“Instructions for Authors 


Send manuscripts by first-class mail to Byron J. Bailey, MD, 
Chief Editor, Archives of Otolaryngology, Substation 1, PO Box 
103, Galveston, TX 77550. Phone: (713) 765-9040. Manuscripts are 
received with the understanding that they are not under simulta- 
neous consideration by another publication. Accepted manuscripts 
become the permanent property of the ARCHIVES and may not be 
published elsewhere without permission from the publisher 
(AMA). 

In addition, in view of The Copyright Revision Act of 1976, effective 
Jan 1, 1978, transmittal letters to the editor should contain the 
following language: “In consideration of the American Medical Asso- 
ciation’s taking action in reviewing and editing my submission, the 
author(s) undersigned hereby transfers, assigns, or otherwise conveys 
all copyright ownership to the AMA in the event that such work is 
published by the AMA.” We regret that transmittal letters not 
containing the foregoing language signed by all authors of the 
submission will necessitate delay in review of the manuscript. 

Author Responsibility.—All accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript and 
layout rather than galley or page proofs for approval. The author 
is responsible for all statements in his work, including changes 
made by the copy editor. 

Designate one author as correspondent and provide his address 
and telephone number. He will be notified by mail of the intended 
publication date about one month in advance. Order reprints at the 
time the typescript is returned after editorial processing. Specify 
address to which requests for reprints should be sent. 

Manuscript Preparation.—Submit an original typescript and two 
high quality copies of the entire manuscript, including short 
communications such as letters to the editor, book reviews, 
announcements, etc. All copy (including references, legends, and 
tables) must be typed double-spaced on 21.6 x 27.9 em (8% x 11- 
in), heavy-duty white bond paper. Ample margins of at least 2.5 
cm (1 in) should be provided. If a word processor is used, do not 
justify lines. 

Titles.—Titles should be short, specific, and clear. They should 
not exceed 75 characters, including punctuation and spaces. A 
subtitle is often useful to shorten the main title. Provide a brief 
“running title” on each manuscript page. The title page should 
include the full names and academic affiliations of all authors, the 
address to which requests for reprints should be sent, and, if the 
manuscript was presented at a meeting, the name of the organi- 
zation, place, and date on which it was read. 

Style of Writing.—The style of writing should conform to accept- 
able English usage and syntax. Slang, medical jargon, obscure 
abbreviations, and abbreviated phrasing are to be avoided. 

Informed Consent.—Manuscripts reporting the results of experi- 
mental investigations on human subjects must include a state- 
ment to the effect that informed consent was obtained after the 
nature of the procedure(s) had been fully explained. 

Authors whose “first” language is not English should arrange 
for their manuscripts to be written in idiomatic English prior to 
submission. 

Abstract.—Provide an abstract (135-word maximum) of the arti- 
cle. The abstract should include statements of the problem, method 
of study, results, and conclusions. The abstract replaces the 
summary. 

References.—List references in consecutive numerical order (not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
should not be listed as references. References to journal articles 
should include (1) author(s), (2) title, (3) journal name (as abbre- 
viated in Index Medicus), (4) year, (5) volume number, and (6) 
inclusive page numbers, in that order. References to books should 
include (1) author(s), (2) chapter title (if any), (3) editor (if any), (4) 
title of book, (5) city of publication, (6) publisher, and (7) year. 
Volume and edition numbers, specific pages, and name of trans- 


lator should be included when appropriate. The author is respon- 
sible for the accuracy and completeness of the references and for 
their correct text citation. Please note this journal’s punctuation 
and sequence style preference in previously published reference 
listings. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Metrication.— All measurements must be in metric units. English 
units may also be given parenthetically if the measurements were 
originally done in English units. 

Letters to the Editor.—The Editor will be pleased to receive 
correspondence which pertains to material published in the 
ARCHIVES. If intended for publication such letters should be clearly 
marked “For Publication.” 

Illustrations.—Use only those illustrations that clarify and aug- 
ment the text. Submit illustrations in duplicate, unmounted and 
untrimmed. Do not send original artwork. Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on a gummed 
label and affixed to the back of each illustration. All lettering must 
be legible after reduction to column size. Artwork submitted for 
publication may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnification and stain used should 
be provided when pertinent. Illustrations should preferably be in a 
proportion of 12.7 x 17.3 em (5 x 7 in). Legends should be typed 
double-spaced beginning on a separate sheet of paper. Length 
should be limited to a maximum of 40 words. 

An experienced medical illustrator should be employed whenev- 
er possible for the preparation of all artwork. Template lettering 
or preset type is preferred to hand-lettered labels. If halftone 
artwork with labels is submitted, affix type and leaders to a clear 
acetate overlay registered to the base drawing. Labels and leaders 
should be applied directly to the drawing board surface if the 
artwork consists only of line ink technique. 

A letter of consent must accompany all photographs of patients 
in which a possibility of identification exists. It is not sufficient to 
cover the eyes to mask identity. 

All photographs and illustrations documenting any postopera- 
tive change must be clearly labeled as to the postoperative 
interval. The label “postoperative” is insufficient by itself. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES 
contribution, the author’s share is $275 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (85 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All transparencies 
should be carefully packed and sent with the manuscript in a 
separate container or between two pieces of pressboard. Do not 
submit glass-mounted transparencies. 

Tables.—Each table should be typed double-spaced, including all 
headings, on a separate sheet of 21.6 x 27.9 cm (8% x 11-in) 
paper. Do not use larger size paper. If a table must be continued, 
use a second sheet and repeat all heads and stubs. 

Tables should be arranged so that when printed they will not be 
wider than three columns of ARCHIVES body type. Generally three, 
six, or nine typewritten columns of data (including stub, or left 
column) will fit into three columns. All tables must be numbered 
consecutively, beginning with 1, and each must have a heading. 
Example: “Table 6.—Results of Blood Coagulation Studies.” 

Uniform Requirements.—Further details on manuscript prepara- 
tion are given in the document Uniform Requirements for Manu- 
scripts Submitted to Biomedical Journals prepared by the Inter- 
national Steering Committee of Medical Editors. Reprints of this 
document are available by directing requests to this journal: 
Scientific Publications, 535 N Dearborn St, Chicago, IL 60610. 


0 


nd a simple analges 
won't do... 








TY ' 
with Codeine 
elixirsay 


BEA 


Each 5ml contains 12mg codeine phosphate* plus 120 mg acetaminophen (Alcohol 7%) 
*Warning: May be habit forming 


The narcotic-containing analgesic especially formulated for children: 


+Please see ‘‘Warnings’’ section in the Summary of Prescribing Information on the following paqe for information on usaae in children 
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Summary of Prescribing Information 
Description 

“Tablets: Contain codeine phosphate": No. 1—7.6 mg. (è gr). 
No: 2—15 mg. (á gt); No. 3—30 mg. (2 gr). No. 4-60 mg. 
(1 gr }—plus acetaminophen 300 mg 

Elixir: Each 5 mi. contains 12 mg. codeine phosphate” plus 
I2Z0.mg. acetaminophen (alcohol 7%) 

*Warning: May be habit forming. 


-= Actions: Acetaminophen is an analgesic and antipyretic: 
“codeine an analgesic and antitussive 


»Contraindications: Hypersensitivity to acetaminophen or 
codeine. 
“Wamings: Drug dependence: Codeine can produce drug 
dependence of the morphine type and may be abused 
Dependence and tolerance may develop upon repeated 
ooadministation: prescribe and administer with same caution 
appropriate to other oral narcotics. Subject to the Federal 
Controlled Substances Act. 
Usage in ambulatory patients; Caution patients that codeine 
imay impair mental and/or physical abilittes required tor per- 
“formance of potentially hazardous tasks such as driving a car 
or operating machinery. 
Interaction with other CNS depressants: Patients receiving 
other narcotic analgesics, general anesthetics. phenothia- 
ines, other tranquilizers, sedative-hypnotics or other CNS 
wdepressants (including. alcohol) with this drug may exhibit 
additive CNS depression. When such a combination is con- 
templated, reduce the dose of one or both agents 
“Usage in pregnancy: Safe use not established. Should not be 
used in pregnant women unless potential benetits outweigh 
possible hazards. 
Pediatric use, Sale dosage ot this combination has not been 
established in children below the age of three 
Precautions: Head injury and increased intracranial pressure 
Respiratory depressant effects of narcotics and their capacity 
_ fo elevate Cerebrospinal fluid pressure may be markedly exag- 
gerated in the presence of head injury, other intracraniat 
lesions or a pre-existing increase in intracranial pressure. Nar- 
©U. cotics produce adverse reactions which may obscure the ctin- 
z (cal course of patients with head injuries 
Acute abdominal conditions: Codeine or other narcotics may 
obscure the diagnosis or clinical course of acute abdominal 
conditions. 
Special risk patients: Administer with caution to certain patents 
such as the elderly or debilitated and those with severe impar- 
ment of hepatic. or renal function, hypothyroidism, Addison's 
disease, and prostatic hypertrophy or urethral stricture 
Adverse Reactions: Most frequent: lightheadedness, dizzi- 
ness, sedation, nausea and vomiting. more prominent in 
ambulatory than nonambulaiory patents; some of these reac- 
Svong may be alleviated if the patient lies down. Others 
veaphoda, dysphoria, constipation and pruritus. 
“Dosage and Administration: Dosage should be adjusted 































































according to the severity of the pain and the response of the 
patient. H may occasionally be necessary to exceed the usual 
< dosage recommended below in Gases of more severe pain or 
in those patients who have become tolerant to the analgesic 
effect of narcotics. TYLENOL with Codeine tablets are given 
orally. The usual adult dose is: Tablets No. 1, No. 2, and No. 3: 
One or two tablets every four hours as required. Tablets No. 4 
One tablet every four hours as required. TYLENOL with 
Codeine elixir is given orally. The usual doses are Children (3 
to 6 years): 1 teaspoonful (5 mi.) 3 or 4 times daily; (7 to 12 
years): 2 feaspoonstul (10 mi.) 3 or 4 times daily; (under 3 
years): sate dosage has not been established. Adults: | tabie- 
spoontul (15 mi3 every 4 hours as needed. 

Drug Interactions: CNS depressant effect may be additive 
with that ot other ONS depressants. See Warnings 

For intormation on symptoms? treatment of overdosage, see 
full prescribing information. 

Full directions for use should be read before administering or 
prescribing. 

TYLENOL with Codeine tablets are manufactured by McNeil 
Laboratories. Co., Dorado, Puerto Rico 00646. 


Caution: Federal law prohibits dispensing without prescription 
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McNeil Laboratories, McNEILAB. inc 
Fort Washington, PA 19034 _ 


of Ophthalmologic and Otolaryngologic 


A Basic 1-2-3 Course in Serial Dilution Skin 


A limited number of registrants may partici- 
pate in Titration and Food Allergy Testing 
Demonstrations to follow on November 5 & 6, 
1981 (Advance and separate registrations 
required for November 5 & 6, 1981). 


Post Residency Fellowship in ENT 
with emphasis on Head and Neck 
Surgery with Doctors Moses Nuss- 
baum and Max Som, and on Neu- 
ro-otology with Dr. Ronald Hoff- 


man. Apply Doctor Nussbaum, 
Beth Israel Medical Center, 10 
Nathan D. Perlman Place, New 
York, N. Y. 10003. 





POSTGRADUATE COURSE 
IN CLINICAL ALLERGY 
Sponsored by American Society 


Allergy 


Endpoint Titration and Food Allergy 


HYATT REGENCY HOTEL 
(Adjacent to Crown Center) 
2345 McGee Street 
KANSAS CITY, MISSOURI 64108 


OCTOBER 30-NOVEMBER 4, 1981 

















Pre-registration 
James W. Willoughby, M.D. 
1125 Grand Avenue, Suite 1505 
Kansas City, MO 64106 
Phone: (816) 842-6262 
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5to30 minutes... instead of days 
CERUMENEX crops 


ttri ethanolamine polypeptide oleate-condensate) 





single, simple treatment 


Fast—A single, 15-3 nt in the office or home is usually all that is needed. 
Simple — Does not require repeated instillations for several days, as do other agents — 
helps avoid painful instr umentation. 


rere aii Efficacy — Excellent results reported in more than 95% in over 2,800 
patients. * 


simple 15-30 minute home or office procedure: 

4. Fillear canal with the drops, with patient’s head tilted at 45° angle 

2. Insert cotton plug and allow to remain for only 15-30 minutes. 

3. Gently Bi ear with lukewarm water, using soft rubber syringe VEEE 
pressure 
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, indications: Removal of cerumen; removal of impacted cerumen priorto known dermatologic sensitivity or other allergi 
`i ear examination, otologic. therapy or audiometry. Contraindications: undue exposure of large skin areas to the d p 
_ Previous untoward reaction to the drops; positive patch test. Precautions: 
Patch test in patients with suspected or known allergy. Use with caution in 
; onus externa; avoid using n otitis media, presence of perforated drum, 
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TEMPORAL BONE 
SURGICAL DISSECTION COURSES 
Offered by 
THE DEPARTMENT OF OTORHINOLARYNGOLOGY 
The University of Michigan Medical School 
Ann Arbor, Michigan 
MALCOLM D. GRAHAM, M.D.—COURSE DIRECTOR 


Apr 19-23, 1982 
Oct 19-23, 1981 Jun 14-18, 1982 
Nov 30-Dec 4, 1981 Sep 20-24, 1982 
Jan 18-22, 1982 Nov 8-12, 1982 
Mar 8-12, 1982 


Intensive one week courses will emphasize the surgical and 
anatomica! approaches to the temporal bone and will be 
presented in a manner relevant for the otologic surgeon, utilizing 


lectures and videotape presentations of surgical techniques, as 
weli as temporal bone dissection. 

Both mornings and afternoons will be spent in the dissection 
laboratory, thereby giving extensive drilling experience in both 
temporal bone anatomy and surgical techniques. Lectures and 

demonstrations will be provided by members of the faculty of the 

Department of Otorhinolaryngology and Kresge Hearing Research 
Institute, thereby uniquely blending basic science and clinical 
otologic instruction. Drill handpieces and dissection instruments 
will be provided. 

The fee for these courses will be $1,000.00 for each 


physician. 50 hours Category | CME credits 


For further information, contact: 
Malcolm D. Graham, M.D. 
Department of Otorhinolaryngology 
University of Michigan Medical Center 
Ann Arbor, Mi 48109 
Ph. (313) 764-4131 or (313) 763-5115 





in conjunction with Seafair—Seattie's summer festival, 
-the University of Washington, Department of Otolaryn- 
gology~Head and Neck Surgery, and the Continuing 
Medical Department. offer a symposium entitled 


“GREAT DEBATES 
IN OTOLARYNGOLOGY 1981” 


August 6, 7, 8, 1981 


Guest Faculty: 

Robin Cotton, M.D.; Richard Goode, M.D.; 
Brian McCabe, M.D.; Eugene Myers, M.D.; 
Harold Schuknecht, M.D.; Harvey Tucker, M.D.; 
and Paul Ward, M.D. 


plus Faculty from University of Washington 


Program. 
Director: 
Charles W. Cummings, M.D. 
Professor & Chairman, Otolaryngology 
University of Washington School of Medicine 


A panel format will highlight contemporary solutions to 
difficult diagnostic and management problems. 


For further information contact: 


Continuing Medical Education 
$¢-50 l 
University of Washington 
Seattle, WA 98195 
(206) 543-1050 





TAVIST® (clemastine fumarate) Tabiets 2.68 mg 
TAVIST-1™ {clemastine fumarate} Tablets 134 mg 


Brief summary of prescribing information. 
INDICATIONS: TAVIST-1 Tablets 1.34 mg are indicated 
for the rehef of symptoms associated with allergic 
rhinitis such as sneezing. rhinorrhea, pruritus, and 
lacrimation. 

TAVIST Tablets 2.68 mg are indicated for the relief of 
symptoms associated with allergic rhinitis such as 
sneezing, rhinorrhea, pruritus, and lacrimation. TAVIST 
Tablets 2.68 mg are also indicated for the relief of mild, 
uncomplicated allergic skin manifestations of urticaria 
and angioedema. 

It should be noted that TAVIST (clemastine fumarate) 
is indicated for the dermatologic indications at the 2.68 
mg dosage level only. 

CONTRAINDICATIONS: Nursing mothers; lower res- 
piratory tract symptoms including asthma, hyper- 
sensitivity to clemastine fumarate or other antihista- 
mines of similar chemical structure; monamine oxidase 
inhibitor therapy {prolonged and intensified anti- 
cholinergic effect of the antihistamine may result) 
WARNINGS: Antihistamines should be used with 
considerable caution in’ patients with: narrow: angle 
glaucoma, stenosing peptic ulcer, pyloroduodenal 
obstruction, symptomatic prostatic hypertrophy. and 
bladder neck obstruction, 

Use in Children: Not recommended for children under 
the age of 12. 

Use in Pregnancy: Experience with this drug in preg- 
nant women is inadequate to determine whether there 
exists a potential for harm to the developing etus. ~ 
Use with CNS Depressants; Clemastine fumarate has 
additive effects with alcohol and other CNS depressants 
(hypnotics, sedatives, tranquilizers. 6tc:) 

Use in Activities Requiring Mental Alertness: Patients 
shouid ‘be. warned about engaging in activities requiring 
mental alertness such as driving a car or operating 
appliances, machinery, etc.” 

Use in-the Elderly (approximately 60 years or older): 
Antihistamines: are more likely to cause dizziness, 
sedation, and hypotension in elderly: patients. 
PRECAUTIONS: Use with caution in patients with: 
history of bronchial asthma, increased intraocular 
pressure, hyperthyroidism, cardiovascular disease, 
and. hypertension. 

ADVERSE REACTIONS: Transient drowsiness occurs 
relatively frequently and may require discontinuation 
of therapy in some instances. 

Antihistaminic Compounds: The following reactions 
have occurred with one or more antihistamines and 
should be kept in mind when prescribing drugs be- 
longing to this class. The most frequent adverse 
reactions are underlined. General: Urticaria, drug 
rash, anaphylactic shock, photosensitivity, excessive 
perspiration, chills, dryness of mouth, nose, and throat. 
Cardiovascular System: Hypotension, headache, pal- 
pitations, tachycardia, extrasystoles. Hematologic 
System: Hemolytic anemia, ree, agran- 
ulocytosis. Nervous System: Sedation, sleepin 
dizziness, disturbed coordination, fatigue, con usion, 
restlessness, excitation, nervousness, tremor, irrita- 
bility, insomnia, euphoria; paresthesias, blurred vision, 
diplopia, vertigo, tinnitus, acute jabyrinthitis, hysteria, 
neuritis, convulsions. G/ System: Epigastric distress, 
anorexia, nausea, vomiting, diarrhea, constipation. 
GU System: Urinary frequency, difficult urination, 
urinary retention, early menses. Respiratory System: 
Thickening of bronchial secretions, tightness of chest 
and wheezing, nasal stuffiness. 

OVERDOSAGE: Reactions may vary from central 
nervous system depression to stimulation. Stimulation 
is particularly likely in children. Atropine-like signs 
and symptoms: dry mouth; fixed dilated pupils; flushing; 
and gastrointestinal symptoms may also occur. If 
vomiting has not occurred spontaneously the con- 
scious patient should be induced to vomit by having 
him drink a glass of water or mitk after which he should 
be made to gag. Precautions against aspiration must 
be taken, especially in infants and children. If vomiting 
is unsuccessful gastric lavage is indicated within 3 
hours after ingestion and even later if large amounts 
of milk:or cream were given beforehand. isotonic and 
1/2 isotonic: saline is the lavage solution. of choice. 
Saline cathartics, such as milk.of magnesia, by osmosis 
draw water into the bowel and therefore, are valuable 
for their action in rapid dilution of bowel content. 
Stimulants should not be.used. Vasopressors may be 
used to treat hypotension. 

DOSAGE AND ADMINISTRATION: DOSAGE SHOULD 
BE INDIVIDUALIZED ACCORDING TO THE NEEDS 
AND RESPONSE OF THE PATIENT. 

TAVIST-1 Tablets 1.34 mg: The recommended starting 
dose is one tablet twice daily. Dosage may be in- 
creased as required, but not to exceed six tablets daily. 
TAVIST Tablets 2.68 mg: The maximum recommended 
dosage is one tablet three times daily. Many patients 
respond favorably to a single dose which may be re- 
peas as required; but not to exceed three tablets 
daily. 

HOW. SUPPLIED: TAVIST-1 Tablets: 1.34 mg clemas- 
tine fumarate. White, oval, compressed tablet, em- 
bossed "43" over“ 80" on one side, “TAVIST” on the 
other. Packages of 100. 

TAVIST Tablets: 2.68 mg clemastine fumarate. White, 
round compressed tablet, embossed "43" over “70” 
and scored on one side, “TAVIST" on the other. 
Packages of 100. 

(For ia details, please consult full prescribing 
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Two Implants 


for Ossicular Replacement Surgery 


The Schuring* Ossicle Cup and Ossicle Columnella Prostheses 





























The Schuring Ossicle Cup and 
_ Ossicle Columnella Prostheses 

are designed to help rebuild the 
_ ossicular chain in incus replace- 
_ ment surgery. 





The shaft of the Ossicle Colum- 
nella Prosthesis fits into a hole 
drilled into the reshaped incus or 
malleus, and the prosthesis base is 
_ positioned on the stapes footplate. 


_The Ossicle Cup Prosthesis helps 
maintain contact and stability 
between a repositioned and 
surgically reshaped incus 
r malleus head and the 
stapes. The shaft of the 
prosthesis fits into a 
hole drilled into the 
incus or malleus body. 
The cup of the prosthe- 
sis fits over the stapes 


rostheses are 
Teflon® and can 
ed to fit the sur- 
s specifications. 


Schuring, M.D.. Warren, Ohio 


egistered trademark of the 


YOUR MICROSURGERY COMPANY RI CHARDS 


Richards Manufacturing Co., Inc. 
Memphis, Tennessee 38116, U.S.A. 
© 1981 All Rights Reserved 
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Interferon Therapy 


in Juvenile Laryngeal Papillomatosis 


Stig Haglund, MD; Per-G. Lundquist, MD; Kari Cantell, MD; Hans Strander, MD 


© Seven cases of severe juvenile laryn- 
geal papillomatosis were treated with 
exogenous leukocyte interferon (IFN-a). 
Tumor progression occurred in all cases 
before treatment. During treatment, the 
tumors decreased in size. When treatment 
was discontinued (five cases), tumor 
growth recurred, and after restarting ther- 
apy, the tumors once more decreased in 
size. In one case, the tumor completely 
vanished. In another case with extensive 
papillomatosis that extended up to the 
base of the tongue, a tracheostomy could 
be closed with only a thin mass of papillo- 
matous tissue that remained on the vocal 
cords. Exogenous leukocyte interferon 
therapy can affect the clinical course of 
juvenile laryngeal papillomatosis. The 
optimal schedule for therapy has yet to be 
determined. 

(Arch Otolaryngol 1981;107:327-332) 


H» laryngeal papilloma, juve- 
nile type, is a benign epithelial 
tumor that usually develops in the 
anterior part of the vocal cords.’ In 
fulminant cases, the papillomas 
spread to subglottic and supraglottic 
regions. About 80% of patients acquire 
the disease before the age of 7 years. 
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The fulminant type is most often 
observed in patients before the age of 
4 years. 

Because of the morphologic similar- 
ity to papillomas that occurs in other 
localizations, where a viral origin has 
been proved, laryngeal papillomas 
have been considered to be of a viral 
origin. Virus-like inclusions also 
have been demonstrated in the para- 
keratotic epithelium. These inclusions 
are morphologically similar to those of 
papovaviruses, which are identified in 
the human oral cavity.’ 

Many kinds of treatments, eg, sur- 
gical excision, etching, coagulation, 
ultrasound, cryosurgery, and steroid, 
antibiotic, and radiologic treatment, 
have been explored in this disease. 
Various types of vaccines have been 
used, unfortunately with unsatisfac- 
tory results.” The clinical course of 
this distressing disease is often dra- 
matic, with extensive growth requir- 
ing frequent surgical excision. Some- 
times, a tracheostomy is needed to 
maintain a free airway. 

Leukocyte interferon (IFN-a) ther- 
apy has been used in the treatment of 
both viral diseases and tumors in 
humans.'**! This therapy seems to be 
followed by only minor side effects, 
and, theoretically, it could be expected 
to affect both virus and tumor growth 
in patients with papillomas. In a 
patient who was treated with exoge- 
nous leukocyte interferon at the 
Karolinska Hospital, Stockholm, in 
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1971, for cervical carcinoma in situ, it 
was observed that bilateral plantar 
warts, which are known to be caused 
by papovavirus, disappeared during 
leukocyte interferon therapy.” 
Because of the likely viral origin 
and the results of this case reported 
by two of us (H.S. and K.C.),” a pilot 
study of seven patients with juvenile 
laryngeal papillomatosis was started 
to determine whether exogenous leu- 
kocyte interferon could modify the 
clinical course of this disease. We 
report the results that have been 
obtained so far in the present study. 


MATERIALS AND METHODS 


Human leukocyte interferon was pre- 
pared according to the methods developed 
by two of us (K.C. and H.S.)" and one of us 
(K.C.) and Hirvonen” at the Finnish Red 
Cross Blood Transfusion Center and the 
Central Public Health Laboratory, Hel- 
sinki. The leukocyte interferon was given 
by intramuscular (IM) injections three 
times weekly; each dose was 3 x 10° IU. In 
three of the treated cases, the schedule was 
reduced by decreasing the weekly injec- 
tions to two or one. The only clinical side 
effects that were observed after injections 
were an elevation of body temperature and 
mild discomfort that persisted for two 
hours after injections, as described pre- 
viously.**-** 

Frequent endoscopic examinations were 
performed with a microsurgical technique, 
and a careful description was made of the 
anatomical extent of the tumor. The actual 
appearance of the tumor was also docu- 
mented by photography with the use of a 
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Fig 1.—Case 1, January 1976. Before leu- 
kocyte interferon therapy. 


Fig 2.—Case 1, January 1977. After one 
year of leukocyte interferon therapy. 


Fig 3.—Case 1, September 1978. Eight 
months after leukocyte interferon therapy 
was discontinued. 


Fig 4.—Case 1, December 1978. Three 
months after leukocyte interferon therapy 
was restarted. 


Fig 5.—Case 2, June 1976. Before leuko- 
cyte interferon therapy. 


Fig 6.—Case 2, January 1977. Six months 
after therapy with leukocyte interferon. 


Fig 7.—Case 2, June 1977. Twelve months 
after therapy with leukocyte interferon. 
Treatment was discontinued. 


Fig 8.—Case 2, August 1977. Two months 
after leukocyte interferon therapy was dis- 
continued. 


Fig 9.—Case 2, November 1977. Three 
months after therapy with leukocyte inter- 
feron was restarted. 


Fig 10.—Case 2, August 1978. Two months 
after leukocyte interferon therapy was dis- 
continued. 


surgical microscope at the beginning and 
end of endoscopy, so that tumor volume 
and the extent of eventual tumor removal 
could be evaluated. 


PATIENTS 


We present the case histories of seven 
patients with juvenile laryngeal papilloma- 
tosis who were treated with leukocyte 
interferon. Actual photographs of their 
laryngeal appearances are shown. Endosco- 
pies were regularly performed every 
month, up to the time when tumor activity 
did not necessitate such close observation. 
Endoscopic removal of a tumor mass was 
performed only as mentioned in this text. 
However, biopsy specimens for electron 
microscopy were taken at times during 
changing tumor behavior. We only describe 
specimens and stages of the disease during 
times of interest, ie, a decrease or increase 
in tumor size and activity and tumor 
removal. All patients were observed until 
December 1979. 
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Fig 11.—Case 2, September 1978. Five 
weeks after leukocyte interferon therapy 
was restarted. 


Fig 12.—Case 2, March 1979. Three 
months after leukocyte interferon therapy 
was discontinued. 


Fig 13.—Case 2, August 1979. Two months 
after leukocyte interferon therapy was re- 
started. 


Fig 14.—Case 3, September 1977. Before 
leukocyte interferon therapy. Two weeks 
after the last tumor removal. 


Fig 15.—Case 3, October 1977. One month 
after leukocyte interferon therapy. 


Fig 16.—Case 3, October 1978. Thirteen 
months after leukocyte interferon thera- 
Py. 


Fig 17.-Case 3, December 1978. Two 
months after leukocyte interferon therapy 
was discontinued. 


Fig 18.—Case 3, February 1979. Two 
months after leukocyte interferon therapy 
was restarted. 


Fig 19.—Case 4, October 1977. Before 
leukocyte interferon therapy. One month 
after previous tumor removal. 


We describe any change in the leukocyte 
interferon therapy as follows: leukocyte 
interferon X3 equals 3 x 10° IU given by 
IM injections three times each week; leuko- 
cyte interferon x2 equals 2 x 10° IU given 
by IM injections two times each week; 
leukocyte interferon x1 equals 1 x 10° IU 
given by IM injection one time each week; 
and leukocyte interferon x0 equals no 
leukocyte interferon therapy. 


REPORT OF CASES 


Case 1.—Juvenile laryngeal papillomato- 
sis was discovered in a 2'-year-old girl in 
1974. In December 1975, tracheostomy was 
performed because of obstruction of the 
respiratory pathway. Thirteen endoscopic 
removals of tumor mass then had been 
performed. The patient was referred for 
possible leukocyte interferon therapy. 

In January 1976, at endoscopy, the glot- 
tic folds could not be identified, and the 
tumor completely occluded the larynx up to 
the aryepiglottic fold (Fig 1). Therapy with 


Fig 20.—Case 4, October 1978. After 12 
months of therapy with leukocyte interfer- 
on. 


Fig 21.—Case 5, August 1978. Before leu- 
kocyte interferon therapy. 


Fig 22.—Case 5, November 1978. One 
month after leukocyte interferon therapy. 


Fig 23.—Case 5, June 1979. Nine months 
after leukocyte interferon therapy. 


Fig 24.—Case 6, February 1978. Before 
leukocyte interferon therapy. 


Fig 25.—Case 6, March 1978. One month 
after leukocyte interferon therapy. 


Fig 26.—Case 6, September 1978. Seven 
months after therapy with leukocyte inter- 
feron. 


Fig 27.—Case 6, April 1979. Fourteen 
months after leukocyte interferon thera- 
py. 


Fig 28.—Case 7, March 1978. Before leu- 
kocyte interferon therapy. 


Fig 29.—Case 7, October 1978. Seven 
months after leukocyte interferon thera- 


py. 


Fig 30.—Case 7, September 1979. Appear- 
ance after six months with lower dose of 
leukocyte interferon. 


leukocyte interferon was started by IM 
injections given three times weekly, 
3 x 10° IU. In May 1976, only a thin mass 
of papillomatous tissue was present. 

In January 1977, only a few papillomas 
could be found at the base of the epiglottis. 
The vocal cords were free from tumor. 
However, because of earlier endoscopic 
removal of papillomas before the leukocyte 
interferon therapy, a glottic web was pres- 
ent in the anterior commissure (Fig 2). In 
March 1977, the papillomas had not dimin- 
ished further, and after 1'4 years of treat- 
ment, it was decided for the first time to 
remove as much of the tumor tissue as 
possible. Leukocyte interferon therapy, 
given by IM injections three times weekly, 
3 x 10° IU, was continued. In December 
1977, there was still active growth of papil- 
lomas, which were removed. In January 
1978, there was no further regression of 
the disease. Therapy with leukocyte inter- 
feron was discontinued. 

In March 1978, there was a sharp 
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increase in tumor aetivity. Once again, the 
whole larynx was completely occluded. In 
June 1978, removal of tumor mass was 
performed each month. The tumor was still 
growing rapidly. In September 1978, 
because of extensive tumor growth, which 
was almost uncontrollable with endoscopic 
removal, leukocyte interferon therapy was 
restarted (Fig 3). Leukocyte interferon 
was given by IM injections three times 
weekly, 3 x 10° IU. In Oetober 1978, almost 
all of the papillomas had disappeared. In 
December 1978, there was a remarkably 
clean state (Fig. 4), Leukocyte interferon 
therapy was only given two times weekly 
by IM injections, 2 x 10° IU. 

In March 1979, there was still no tumor 
growth. The leukocyte interferon therapy 
was then given once each week by IM 
injection, 1 x 10° IU. In August 1979, there 
was still no tumor visible. In December 
1979, there was no visible tumor, and leuko- 
cyte interferon therapy was discontinued. 

In March 1980, two small subglottic 
papillomas were removed. There was no 
glottic or supraglottic growth. In August 
1980, there was still no visible tumor. 

Case 2,—Juvenile laryngeal papillomato- 
sis was discovered ‘in a 4-year-old girl in 
1968. In 1975, tracheostomy had to be made 
because of extensive tumor growth. More 
than 25 endoscopic removals of papilloma- 
tous tissue had been done. The patient was 
referred for possible leukocyte interferon 
therapy. 

In June 1976, the endoscopic appearance 
of the tumor growth was that of a wide- 
spread laryngeal papillomatosis that com- 
pletely occluded the larynx and extended 
up to the base of the tongue (Fig 5). 
Leukocyte interferon therapy was started 
and given three times weekly by IM injec- 
tions, 3 x 10° IU. 
` In January 1977, the tumor had gradual- 
ly diminished in size, so that the vocal cords 
were now visible (Fig 6). The tracheostomy 
was closed. In June 1977, only a thin layer 
of papillomatous tissue was present, and 
leukocyte interferon therapy was discon- 
tinued (Fig 7). In August 1977, the tumor 
had increased. considerably in size (Fig 8). 
The tumor had to be removed, and leuko- 
cyte interferon therapy was restarted, 
three times weekly by IM injections, 
3 x 10° IU. In November 1977, the tumor 
growth appeared to stop, and the glottic 
folds could be observed once again 
(Fig 9). 

In January 1978, there was no active 
tumor growth; only a thin layer of papillo- 
matous tissue was present. Leukocyte 
interferon therapy was decreased and giv- 
en twice weekly by IM injections, 2 x 10° 
IU. In February 1978, there was still no 
visible tumor growth. Leukocyte interfer- 
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on therapy was given only once each week, 
1 x 10° IU. In June 1978, some papillomas 
had recurred. However, leukocyte interfer- 
on therapy was discontinued in accordance 
with the patient’s wishes. In August 1978, 
the exploding growth of the tumor necessi- 
tated another tracheostomy at the pa- 
tient’s county hospital. Endoscopy was per- 
formed at Karolinska Hospital, and the 
endoscopic findings showed almost the 
same occluded larynx that was present in 
June 1976 (Fig 10). As much of the tumor 
tissue was removed as possible, and the 
tracheostomy was closed. Leukocyte inter- 
feron therapy was again accepted by the 
patient. In September 1978, five weeks 
later, a good airway was still present, and 
the papillomatous growth had decreased 
(Fig 11). Leukocyte interferon therapy was 
given twice weekly by IM injections, 
2x 10° IU. 

In June 1979, there was a sharp increase 
in tumor growth (Fig 12). Leukocyte inter- 
feron therapy was restarted and given 
three times weekly by IM injections, 
3 x 10° IU. In August 1979, there was a 
decrease in tumor activity, with a good 
respiratory airway (Fig 13). Leukocyte 
interferon therapy was still continued, 
three times weekly by IM injections. In 
December 1979, the status of the patient’s 
condition remained unchanged. Leukocyte 
interferon therapy, given by IM injections 
three times weekly, was continued. 

In January 1980, the patient refused to 
receive leukocyte interferon therapy, and 
therapy was changed to homeopathic 
drugs. In June 1980, there were papillomas 
all through the supraglottic space up to the 
arytenoid region. In August 1980, there 
were further endoscopic removals at the 
patient’s county hospital. 

Case 3.—Juvenile laryngeal papillomato- 
sis was discovered in 2'4-year-old boy in 
1962. At admission at Karolinska Hospital, 
it was noted that more than 50 endoscopies 
had been performed. Because of fulminant 
tumor growth, removal had been necessary 
every second week for the previous six 
months. 

In September 1977, the patient was 
admitted for leukocyte interferon therapy, 
two weeks after earlier removal of tumor 
tissue. At endoscopy, papillorgatous tissue 
eovered the vocal cords and ventricular 
folds, and this tissue was growing supra- 
glottically and subglottically in the anteri- 
or commissure. Leukocyte interferon ther- 
apy was started and given three times 
weekly by IM injections, 3 x 10° IU (Fig 
14). In October 1977, the tumor growth 
appeared to stop (Fig 15). In December 
1977, there was no further change in tumor 
size, so it was decided to remove as much as 
the tumor as possible. 





In January 1978, there was low tumor 
activity. There was only growth in the 
anterior commissure. Leukocyte interferon 
therapy was given twice weekly by IM 
injections, 2 x 10° IU. In October 1978, 
only a few papillomas were present in the 
anterior commissure (Fig 16). Leukocyte 
interferon therapy was discontinued. In 
December 1978, there was accelerated 
growth with abundant papillomas on both 
sides of the larynx, with bilateral subglot- 
tie extension. The status of the patient’s 
condition was similar to that before leuko- 
cyte interferon therapy was given (Fig 17). 
As much of the tumor mass was removed as 
possible. Leukocyte interferon therapy, 
given three times weekly by IM injections, 
was continued. 

In February 1979, there was no apparent 
increase in tumor size. However, papillo- 
mas were still present (Fig 18). In April 
1979, there was no change in tumor appear- 
ance. Leukocyte interferon therapy was 
discontinued. In September 1979, few soli- 
tary papillomas were found in the anterior 
commissure and on the right vocal cord. 
After removal, the larynx was completely 
clean. In December 1979, a few solitary 
papillomas were found in the anterior com- 
missure and left ventricular fold. Vocal 
cords were not involved. 

In August 1979, the status of the 
patient’s condition remained unchanged, 
as reported from a county hospital. The 
patient still did not receive leukocyte inter- 
feron therapy. 

Case 4.—Juvenile laryngeal papillomato- 
sis was discovered in a 9-year-old boy in 
1965. The patient was referred for leuko- 
cyte interferon therapy because of in- 
creased tumor activity. The last endoscopy 
showed that abundant papillomas were 
present on the right side, where the tra- 
cheal space was almost obliterated. Papillo- 
mas also were found on the left vocal 
cord. 

In October 1977, the endoscopy that we 
performed, one month after the previous 
endoscopy, showed a. well-cleaned larynx 
with only a few. papillomas present sub- 
glottically on the left side (Fig 19). Howev- 
er, it was decided that leukocyte interferon 
therapy should be given three times weekly 
by IM injections, 3 x 10° IU. 

In October 1978, after one year of obser- 
vation, no tumor growth was found (Fig 
20). Leukocyte interferon therapy was dis- 
continued. 

In May 1979, there was no tumor visible, 
and in October 1979, there still was no 
apparent tumor. 

In January 1980, the patient complained 
of respiratory distress. Endoscopy showed 
almost complete tracheal ‘obstruction 
caused by papilloma growth. As thuch of 
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the tumor was removed as possible. In June 
1980, because complete tracheal obstruc- 
tion almost occurred again, papillomas 
were removed, and leukocyte interferon 
therapy was restarted, three times weekly 
by IM injections. In August 1980, only a 
few solitary papillomas were found in the 
subglottic space. There were no papillomas 
visible on the vocal cords or in the supra- 
glottic space. 

Case 5.—Juvenile laryngeal papillomato- 
sis was discovered in a 3!4-year-old boy in 
1977. The patient was referred after an 
increase in tumor activity that necessi- 
tated five endoscopic removals during the 
two previous months. 

In August 1978, at endoscopy, abundant 
papillomas were seen bilaterally on the 
vocal cords and the ventricular folds. It was 
decided to remove as much of the tumor 
mags as possible (Fig 21). Leukocyte inter- 
feron therapy was started and given three 
times weekly by IM injections, 3 x 10° IU. 
In November 1978, there was a further 
decrease in tumor activity. Only a few 
intramucosal papillomas were present 
(Fig 22). 

In March 1979, the patient still had a 
good voice. Endoscopy showed a slight pro- 
gression with tumor growth on the right 
side, so an endoscopic removal of these 
papillomas was performed. In June 1979, 
there was no apparent increase of tumor 
(Fig 23). In September 1979, the status of 
the patient’s condition was unchanged. 
Leukocyte interferon therapy was contin- 
ued. In December 1979, the status of the 
patient’s condition was still unchanged. 
Leukocyte interferon therapy was discon- 
tinued. 

In February 1980, there was an explod- 
ing recurrence of tumor all through the 
larynx. As much of the tumor was removed 
as possible, and leukocyte interferon thera- 
py was restarted, given three times weekly 
by IM injections, 3 x 10° IU. In August 
1980, only a few solitary papillomas were 
present. The patient has continued to 
receive leukocyte interferon therapy, given 
three times weekly by IM injections. 

Case 6.~—Juvenile laryngeal papillomato- 
sis was discovered in a 1'4-year-old boy in 
1977. During late 1977, four endoscopies 
had to be done because of fulminant tumor 
growth, particularly in the arytenoid 
region, on the aryepiglottic folds, and in 
the pharynx, as well as on the uvula. The 
patient was referred for leukocyte inter- 
feron therapy. 

In February 1978, there was papilloma 
growth as described previously. As much of 
the exophytic tumor was removed as possi- 
ble (Fig 24). Leukocyte interferon therapy 
was started and given three times weekly 
by IM injections, 3 x 10° IU. In March 
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1978, there were still abundant papillomas 
in the same locations as before (Fig 25). 
Once again, as much of the tumor was 
removed as possible. In April 1978, there 
was a sharp improvement in the status of 
the patient’s condition. Only a few papillo- 
mas in the arytenoid region remained. In 
September 1978, few small papillomas were 
present in the posterior side of the uvula, 
and a small group of papillomas was pres- 
ent in the arytenoid region. There was 
diminished tumor activity (Fig 26). Leuko- 
cyte interferon therapy was then given 
twice weekly by IM injections, 2 x 10° IU. 
In December 1978, there was no apparent 
tumor growth. Leukocyte interferon thera- 
py was only given by an IM injection once 
each week, 1 x 10° IU. 

In April 1979, the patient only received 
one-weekly injection of leukocyte interfer- 
on; for the first time since therapy had 
started, the patient had experienced upper 
respiratory tract infections. Because there 
was no apparent tumor growth, leukocyte 
interferon therapy was discontinued (Fig 
27). In August 1979, abundant papillomas 
recurred. They were surgically removed. 
Leukocyte interferon therapy was not 
resumed. In November 1979, moderate 
amounts of papillomas were found on the 
epiglottis. Leukocyte interferon therapy 
was still not given. 

In February 1980, a few papillomas were 
found in the hypopharynx, epiglottis, and 
ventricular folds. All of these papillomas 
were removed. In June 1980, abundant 
papillomatosis recurred all through the left 
side of the larynx and epiglottis. Leukocyte 
interferon therapy was restarted, and IM 
injections of leukocyte interferon were giv- 
en three times weekly, 3 x 10° IU. In 
August 1980, only a few solitary papillomas 
with a degenerative appearance were 
found on the right ventricular fold. No 
exophytic papillomas were present. The 
patient still receives IM injections of leuko- 
cyte interferon three times weekly, 3 x 10° 
IU. 

Case 7.—Juvenile laryngeal papillomato- 
sis was discovered in a 2-year-old boy in 
1956. During the first years, a tracheosto- 
my had to be made twice, and more than 40 
endoscopies had been performed. The 
patient was referred for leukocyte inter- 
feron therapy because of long-standing 
disease. 

In April 1976, endoscopy showed that 
papillomas completely covered the ventric- 
ular and glottic folds; there was almost no 
rima glottidis present. As much of the 
tumor tissue was removed as possible. 
However, leukocyte interferon therapy 
was not started. Treatment continued at a 
county hospital. 

In March 1978, the patient was referred 


to Karolinska Hospital once again because 
of increased tumor activity, and three 
endoscopic removals had to be done during 
late 1977. Papillomas were seen in the 
anterior part of the larynx and posteriorly 
on the right side (Fig 28). As much of these 
papillomas were removed as possible. Leu- 
kocyte interferon therapy was started, and 
IM injections of leukocyte interferon were 
given three times weekly, 3 x 10° IU. In 
April 1978, there was almost no recurrence 
of papillomas. In August 1978, there was a 
light increase in tumor size. Some papillo- 
mas were extirpated. In September 1978, 
only a few papillomas were present on the 
right side. In October 1978, there was no 
progression of tumor, and nothing was 
removed (Fig 29). 

In February 1979, only very few papillo- 
mas remained. Injections of leukocyte 
interferon were. given. twice weekly, 
2 x 10° IU. In March 1979, there. was no 
apparent tumor growth. An injection. of 
leukocyte interferon was only given once 
each week, 1 X.10° IU. In August. 1979, 
there was an increase in tumor size, with 
the reappearance of exophytie papillomas 
all through the larynx. Injections of leuko- 
cyte interferon were given twice weekly, 
2 x 10° IU. In September 1979, there was- -` 
still progression with more abundant papil- 
lomas. Nothing was removed, but IM injec- |~ 
tions of leukocyte interferon were given  ~ 
three times weekly, 3.x 10° IU (Fig 30). In 
October 1979, there was diminished tumor 
activity. Only superficial papillomas were 
present; these papillomas did not occlude 
the vocal cords. Subjectively, the patient 
experienced a much better voice condition. 
Injections of leukocyte interferon were 
given, 3 x 10°1U. In December 1979, only a 
few superficial papillomas were apparent. 
Leukocyte interferon therapy was discon- 
tinued. 

In January 1980, abundant papillomas 
were found again all through the vocal 
cords, ventricular folds, and epiglottis. In 
March 1980, there were still abundant 
papillomas. Leukocyte interferon therapy 
was restarted, and IM injections of leuko- 
cyte interferon were given three times 
weekly, 3.x 10° IU. In June 1980, there 
were still papillomas on the left side of the 
larynx. All of the papillomas were 
removed. In July 1980, only a few superfi- 
cial papillomas remained on the ventricular 
folds. The appearance was that of swollen 
degenerative papillomatosis. The patient 
still received leukocyte interferon thera- 
py. 

SIDE EFFECTS 


After the leukocyte interferon ther- 
apy, a rise in body temperature was 
the most common symptom. After 
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repeated injections, this reaction sub- 
sided. After therapy was changed to 
more purified interferon (10° 1U/mg 
of protein instead of 10° [U/mg of 
protein) in 1978, no side effect of 
importance occurred. 

Some individual fluctuations in 
blood variables were also noticed. 
These finding have been discussed 
elsewhere.” 


COMMENT 


In these seven cases of juvenile 
laryngeal papillomatosis that have 
been treated so far with exogenous 
leukocyte interferon, tumor control 
has been achieved during therapy in 
all of these cases. Before therapy, 
rapidly growing tumors occurred in all 
of the patients. In five patients, leuko- 
cyte interferon therapy was discontin- 
ued or reduced, and papilloma growth 
then recurred within two months and 
to such an extent that leukocyte inter- 
feron therapy again had to be started 
or increased. When leukocyte inter- 
feron therapy was restarted, the 
tumors regressed in all of the 
patients. In case 2, a second halt in 
therapy, after leukocyte interferon 
therapy was restarted, showed the 
same pattern of progression and 
regression. 
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It is possible that with a substantial 
initial tumor mass present, leukocyte 
interferon at the dose given is not 
sufficient to eliminate the disease 
completely. In the first two fulminant 
cases that were treated (cases 1 and 2), 
we decided not to remove any tumor 
tissue during leukocyte interferon 
therapy. At the present stage of 
investigation, however, we think that 
as much as possible of the tumor mass 
should be- removed initially. This. was 
done with cases 4 through 7. 

During treatment, tumor masses 
were found that were so severely 
degenerated that they virtually disap- 
peared by sucking at the surface 
layers of the papillomatous tissue. We 
have verified such degeneration of 
tumor histologically. We now think 
that removal of this type of tumor 
should be done at each endoscopy; this 
removal will not traumatize the vocal 
cords or impair the glottic function. 

We conclude that exogenous leuko- 
cyte interferon therapy causes regres- 
sion of juvenile laryngeal papillomato- 
sis and affects the course of the dis- 
ease. It has to be determined what 
doses and which time schedules should 
be used to achieve optimal results. 
This is presently being studied by 
reducing the number of injections and 
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keeping the dose constant to deter- 
mine the necessary dose for control of 
the disease. However, it is possible 
that increasing the dose initially 
would be more optimal. 

It also has to be determined what 
mechanism of leukocyte interferon 
action is mainly responsible for the 
antitumor. effect since several such 
mechanisms can be proposed on the 
basis of results obtained in experi- 
mental systems.” More refined tech- 
niques for studying papilloma viruses 
at the clinical level are necessary to 
classify antiviral effects of therapy. 
We hope that the use of leukocyte 
interferon therapy for juvenile laryn- 
geal papillomatosis might enlighten 
our knowledge of this disabling dis- 
ease. Studies on tissue-cultured tu- 
mors, as well as immunofluorescence 
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without success.” 

We are currently performing mor- 
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level. The findings from these studies 
are contained in a brief report.” 


This investigation was supported by the Swed- 
ish Cancer Society and the Cancer Society in 
Stockholm. 

Jerzy Einhorn, MD, and Jan Wersäll, MD, 
reviewed this manuscript. 


1979;1:245-247, 

19. Cheeseman SH, Rubin RH, Stewart JA, et 
al: Controlled clinical trial of prophylactic human 
leukocyte interferon in renal transplantation: 
Effects on cytomegalovirus and herpes simplex 
virus infection. N Engl J Med 1979;300:1345- 
1349. 

20. Cantell K, Hirvonen 8: Large-scale produc- 
tion of human leukocyte interferon containing 
10 units per ml. J Gen Virol 1978;39:541-543. 

21. Pazin G, Armstrong JA, Man Tai Lam MT, 
et al: Prevention of reactivated herpes simplex 
injection by human leukocyte interferon after 
operation of the trigeminal root. N Engl J Med 
1979;301:225-230. 

22. Merigan TC: Pharmacokinetics and side 
effects of interferon in man. Tex Rep Biol Med 
1977;35:541-547. 

23. Ingimarsson S, Cantell K, Strander H: Side 
effects of long-term treatment with human leu- 
kocyte interferon. J Infect Dis 1979;140:560-563. 

24. Haglund S, Lundquist P-G, Ingimarsson S, 
et ak Interferon therapy in juvenile laryngeal 
papillomatosis: Immunotherapy of cancer. Read 
before the second International Conference, 
Bethesda, Md, April 29, 1980. 

25. Gresser L Antitumor effects of interferon, 
in Becker F (ed): Cancer: A comprehensive trea- 
tise. New York, Plenum Publishing Corp, 1977, 
vol 5, pp 525-571. 


. 


interferon Therapy—Haglund et al 





Use of Trapezius Myocutaneous Flaps 


in the Reconstruction 
of Head and Neck Defects 


Myron J. Shapiro, MD 


e The trapezius myocutaneous flap of 
skin and muscle has, as its major blood 
supply, the superficial branch of the trans- 
verse cervical vessels, which is used as a. 
pedicle. The flap may include the scapular 
spine as a viable bone graft for mandibu- 
lar detects. Anatomic and surgical experi- 
ences have verified the feasibility of using 
this flap. The intended vascular pedicle 
arises separately from the subclavian 
artery in 25% of these cases. Surgical 
results using the flap have been excellent. 
Above the level of the mandible, the flap 
may lack adequate length. It has been 
used with. success to repair the tongue, 
floor of the mouth, pharyngeal wall, and 
skin surface. It is particularly impressive 
as a method of repairing mandibular 
defects. 

(Arch Otolaryngol 1981;107:333-336) 





Fig 1.—Anatomic configuration of trape- 
zius and scapula. 


Fig 2.—Root of neck (from Grant, Method 
of Anatomy, ed 9, Baltimore, Williams & 
Wilkins Co ©, 1975). Usual configuration of 
thyrocervical trunk is shown. in 25% of 
cases, superficial branch of transverse 
colli (transverse cervical) arises as sepa- 
rate twig from subclavian. 
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he concept of myocutaneous flaps 

is old. The Abbé-Estlander opera- 
tion, a classic example, was described 
more than 70 years ago. Skin overly- 
ing muscle derives most of its blood 
supply from perforating muscle vas- 
culature. The identification of subcu- 
taneous muscle with a discrete inde- 
pendent arterial and venous pedicle 
allows transfer of the muscle with 
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overlying skin. The vascularized is- 
land pedicle flap may be tailored to fit 
the defect. The pedicle does not return 
to. its original location, a distinct 
advantage over other flaps. For years 
the medially based pectoral flap, 
which is a vascularized skin flap, has 
been the mainstay in flap reconstruc- 
tion after ablative surgery for head 
and neck cancer. Because they have a 
more reliable blood supply, myocuta- 
neous flaps are increasing in populari- 
ty. ws 
In 1977, McCraw et al- defined the 
then current concepts and applica 
tions of myocutaneous island flaps, 
based on anatomic and physiologic — 
considerations. Four flaps suitable for 
head and neck reconstruction are 
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Fig 5.—Flap size outlined by skin inci- 
sion. 


Fig 3.—In lower posterior triangle, transverse cervical veins drain trapezius on plane 
superficial to artery and must be dissected first (from Grant, Method of Anatomy, ed 9, 
Baltimore, Williams & Wilkins Co®, 1975). 


Fig 6.—Drawing illustrates flap hanging on its vascular pedicle after it has been 
transferred into operative field. 


Fig 4.—Fleshy attachment of trapezius car- 
ries blood supply to scapular spine. 
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Fig 8.—Flap sutured into pharynx after pharyngolaryngectomy. 


based on latissimus dorsi, pectoralis 
major, sternomastoid, and trapezius, 
all of which have recognized vascular 
pedicles. The use of the latissimus 
dorsi’ and pectoralis major‘ flaps have 
been the subject of several authors’ 
reports in: recent literature. The ster- 
nomastoid flap has limited use in head 
and neck cancer surgery because of its 
location in the operative field. The 
trapezius myocutaneous flap has been 
described only recently,>* and its use 
has not been fully explored. This arti- 
cle reports the experience with 17 
cases using the trapezius myocuta- 
neous flap. 


METHOD 
Pertinent Anatomy 


Trapezius myocutaneous flaps are of two 
types, having two distinct potential vascu- 
lar pedicles. The most commonly described 
flap is based superiorly on the occipital 
vessels. Anatomic dissections of these ves- 
sels showed them to be small and incon- 
stant (Fig 1 through 4) and that they 
supplied first the splenius, then the trape- 
zius, suggesting that the splenius should be 
incorporated in the muscular part of the 
flap. It is not pedunculated as an island 
flap but resembles the nape of the neck 
flap with a better blood supply. The range 
of the superiorly based flap is limited to 
the upper neck, parotid, and posterior man- 
dible areas. It is useful for closing orocuta- 
neous and pharyngocutaneous fistulas. 

The major blood supply to the trapezius 
is the superficial branch of the transverse 
cervical artery. Arising from the first part 
of the subclavian artery, the thyrocervical 


Fig 7.~Photograph of flap after transfer. 


TH 


Fig 9.—Flap sutured in place. 


trunk sends its transverse cervical branch 
across the posterior triangle, where, at the 
anterior border of the levator scapulae, it 
divides into a superficial and deep branch. 
The superficial branch crosses the levator 
scapulae then, accompanied by the accesso- 
ry nerve, passes deep to the anterior border 
of the trapezius 2 to 5 em above the clavicle, 
supplying it on its undersurface. The 
superficial branch arises separately from 
the subclavian artery in about 25% of 
cases, 

The venous drainage is at a superficial 
level and must be traced and preserved 
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Fig 10.—Control fistula used to determine 
viability of flap. 


before dissection of the artery. The trans- 
verse cervical vein usually is found superfi- 
cial to the omohyoid, while the artery is 
deep to it. The vein terminates in the lower 
end of the external jugular vein. Careful 
preservation of these veins is essential for 
success. 

Although preservation of the accessory 
nerve has been advocated, my experience 
has been that leaving this nerve intact 
greatly reduces the range of flap rotation. 
Destroying the accessory nerve is, in most 
cases, an acceptable consequence of radical 
neck dissection. 
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Location of Defect No. of Cases 
Tongue 2 








Floor of mouth 1 
Lateral pharynx 3 








Hypopharynx 





Neck skin 


Mandible: and. soft 
tissue : 


Reconstruction of the anterior mandibu-. : 
lar segment. has a notoriously high failure — 


rate.” Using this flap, if bone is needed to 
replace mandible, the muscle is left 
attached to the upper border of the seapu- 
lar spine and the segment of scapular spine 
is removed. with saws. The muscle inserts 
with a fleshy attachment along this border, 
and blood supply to the bone is adequate if 
this attachment is maintained. 


Technique 


Positioning of the patient is important. 
Before. surgery, an inflatable pillow is 
placed under the chest on the affected side, 
and the patient’s arm is positioned across 

. the chest. The face may. be turned toward 
the flap. Preparing and draping to. the 
midline posteriorly is done at the outset of 
surgery. . os 

Once the ablative surgery is completed, 
the mucosa or skin: deficit. is traced on 
nonadherent absorbent dressing, which is 
then used as a pattern over an appropriate 
area where adequate range can be ensured 
(Fig 5). The distance from the origin of the 


thyrocervical trunk to the defect will indi- 


cate the required flap length. If bone is 
required, the flap is. designed. to. incorpo- 
rate the scapular spine in its distal portion. 
The flap length may be augmented by 
using more trapezius muscle in the pedi- 
cle. 

The skin and subcutaneous tissue are 
incised, and a segment of trapezius muscle 
with transverse cervical vessels attached is 
fashioned. Full thickness of muscle must be 
used, since the vascular supply enters the 
deep surface. Blunt dissection easily sepa- 
rates the muscular layers. 

The intact skin between the donor site 
and the dissected posterior triangle is 
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Remarks 


t Total glos- Q 
sectomy 


Failure. Explanation 


0 


1 Flap too short, 
fistula formed 


Control fistula 
used 

1 Split for din- 
ing as well 


Infection (trau- 
matic avulsion) 

1 Uncontrolled 
diabetic patient, 
1-gross residual 
carcinoma 





‘undermined and the flap is swung forward 


on its pedicle through this tunnel (Fig 6). It 
is now attached only by its long vascular 
pedicle to the thyrocervical trunk (Fig 7). 
The length is sufficient to reach the lower 
face, chin, tongue, and floor of the mouth. 
A separate origin for the superficial 
branch of the transverse cervical artery 
limits the range by approximately 2 em. 
The flap integrity is tested with intrave- 
nous fluorescein sodium. Care is taken to 
avoid twisting or otherwise stressing the 
pedicle. The skin of the flap is sutured into 
the defect (Fig 8 through 10) and the bone 
is wired into position on the mandible. The 
donor site is usually closed primarily in a 
linear fashion; it rarely needs skin graft- 
ing. 

The experience with 17 cases is shown in 
the Table. Successful grafts have produced 
excellent results. Because of the longer 
slim pedicle, there is no lower neck bulki- 
ness as there is with pectoralis major flaps, 
and the trapezius muscle fills defects just 
where needed. With bone incorporated, the 
results have been remarkable. The bone is 
simply wired into the eut ends of the 
mandible, with no other splinting. No mus- 
ele pulls it out-of: position. None of the 
patients have been able to wear dentures 
as yet, but their conditions seem to be 
better than any patients 1 have seen pre- 
viously after anterior mandibulectomy. 

The failure rate of 25% is inordinately 
high. In one of the first cases, the flap 
length was too-short and this should not 
recur. In another patient, the lower face 
was partially blown off with a shotgun 
blast, and wound infection and slough in 
the “debrided” area destroyed the distal 
end of the flap. Reconstruction should have 
been delayed. 

Where bone was transferred, the failure 


rate was much higher. In one case, a rap- 
idly growing oral cancer was incompletely 
excised as a palliative procedure. The flap 
was rapidly overwhelmed with new 
growth. In the second bone failure case, the 
flap looked excellent until about one week 
after surgery, when part of the lower lip 
necrosed along with the distal end of the 
flap. The patient.was a known diabetic who 
was found to be totally. out of control when 
his wound broke down. 


CONCLUSION 


(1). The trapezius myocutaneous 
island flap is useful and with proper 
planning is reliable. (2) It is capable of 
transferring bone in a viable state to 
the anterior mandible for replacement 
of defects. (3) The blood supply is an 
elongated pedicle that must be care- 
fully dissected and preserved. (4) The 
deformity and disability resulting 
from the use of this flap are less 
obvious than that resulting from the 
pectoral myocutaneous flap, which 
seems to be more reliable because of a 
better blood supply. 


The illustrations were done by Itsuo Yokoya- 
ma, MD, surgical resident. at Saint Barnabas 
Medical Center, Livingston, NJ. Data from four 
eases were included with permission of the sur- 
geons who have carried out this procedure. 
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Arthrotomography of the 


Temporomandibular Joint 


An Otolaryngology Perspective 
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mandibular joint (TMJ) dys- 
ause facial or aural pain. 
; ntgenograms are useful 
bony pathologic conditions. 
TMJ arthrotomography may dis- 
close joint meniscus abnormalities in two 
thirds of patients with persistent dystunc- 
tion despite normal roentgenograms. 
(Arch Otolaryngol 1981;107:337-339) 





tolaryngologists are frequently 

requested to evaluate facial pain 
of indeterminate origin. Facial pain 
may be referred from numerous struc- 
tures in the head, neck, chest, and 
abdomen. In the presence of a normal 
otolaryngologic examination, careful 
history and examination may point 
toward the temporomandibular joint 
(TMJ) as a possible causal entity.’ 
Complete evaluation of the TMJ 
involves roentgenograph assessment 
of the joint structure and mobility. 
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Conventional TMJ roentgenograms 
and tomograms are often inadequate 
to demonstrate soft-tissue joint path- 
ologic conditions. The purpose of this 
communication is to present otolaryn- 
gologists with the indications for 
arthrotomography, or contrast. tomo- 
graphy, of the TMJ. 


TMJ JOINT ANATOMY 
The TMJ is a complex synovial joint 


that is divided by an oval fibrous’ 


meniscus into a superior and inferior 
joint space (Fig 1). The larger superior 
space provides for an anteroposterior 
sliding motion, while the inferior 
space is a hinge joint.” As the mouth 
is opened, the normal meniscus and 
condyle slide forward as a unit under 
the articular eminence of the temporal 
bone (Fig 2). 

The nerve supply to the TMJ is 
primarily from the auriculotemporal 
nerve and provides the basis for 
referred pain from the TMJ to the 
ear. 


TMJ JOINT DYSFUNCTION 


It is becoming increasingly appar- 
ent that, in the absence of bony path- 
ologic conditions of the TMJ, eg, rheu- 
matoid arthritis or osteoarthritis, 
meniscus abnormalities may be re- 
sponsible for TMJ pain and dysfune- 


tion."* The basic soft-tissue patholog- 
ic problem seems to be abnormalities: 
in the posterior attachment: of the 
meniscus known as the bilaminar ar 
(Fig 1). This: leads to displaceme 
anteriorly of the meniscus, which pr 
vents or restricts the anterior sliding 
motion of the TMJ. = 
Recently, investigators*”” have re- 
ported the most common meniscus 
abnormalities as described further. 
Meniscus Displacement 
Without Reduction 


The. entire meniscus is dislocated 


anterior to the condyle in the closed 


mouth position. When the mouth 
attempts an opening, the meniscus 
remains in this anterior position with- 
out reducing to the normal, more pos- 
terior position (Fig 3). Hence, the ter- 
minology is. “meniscus displacement 
without reduction.” Thus, the menis- 
cus limits anterior excursion of the 
condyle on an attempted mouth open- 
ing (Fig 3). Clinically, this condition 
appears as a limitation of a jaw open- 
ing. 


Meniscus Displacement With 
Reduction 


The meniscus again is forward in 
the resting position. After transient 
limitation of the jaw opening, the 
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Fig 1.—Left, Normal joint anatomy in closed mouth position. Right, 
Normal closed mouth arthrotomography with contrast in lower joint 
space. id 
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Lower Joint Space 





Fig 2.—Left and right, Normal open mouth arthrotomography. Poste- 
rior lower joint space assumes reverse “D” shape configuration. 


Fig 3.—Left and right, Meniscus displacement without reduction. Anterior dislocation of meniscus prevents normal 
forward motion of condyle and creates extrinsic concave impression on upper contour of anterior recess of opacified 
lower joint. 
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meniscus reduces with a sudden snap- 
ping to the normal position. This pos- 
terior movement of the meniscus to 
the normal position is the difference 
between meniscus displacement with 
reduction and meniscus displacement 
without reduction, in which no such 
movement occurs. Clinically, the snap- 
ping movement of the meniscus is 
manifest as TMJ clicking. 


Perforation of the Meniscus 


An abnormal communication exists 
between the upper and lower joint 
spaces. 


ROENTGENOGRAPHIC 
EVALUATION 


Definitive treatment planning for 
TMJ problems depends, in large part, 
on the demonstration of joint abnor- 
malities on roentgenographic evalua- 
tion. Nonsurgical therapy usually has 
involved. the use of analgesics, accom- 
panied by physical or psychologic 
therapy, directed toward alleviation 
of presumed muscle spasms or other 
abnormalities. Surgical treatment is 
not. usually undertaken unless roent- 
genographic abnormalities are pres- 
ent. 

Standard and tomographic x-ray 
views of the TMJ can demonstrate 
bony abnormalities and limitation of 
motion. The inherent limitation of 
these procedures is a lack of a good 
view of the soft tissues of the joint. 
Arthrotomography of the TMJ is used 
to demonstrate joint pathologic condi- 
tions in those patients with persistent 
joint symptoms despite normal roent- 
genograms and conservative therapy. 

The complete details of arthroto- 
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mography of the TMJ is beyond the 
scope of this article, but they have 
been covered in detail recently.’ 
Briefly, contrast material is injected 
through a 23-gauge needle that has 
been introduced into the inferior joint 


space under fluoroscopic guidance. © 
Immediate lateral tomograms are 
then obtained with the mouth in 


closed and open positions. The su- 
perior joint space can be seen with 
placement of the needle into the 
superior space and repetition of the 
procedure for the inferior space. 


Normal TMJ Arthrotomograms 


In the closed mouth position, the 
lower joint space is wider anteriorly 
and resembles a small teardrop in 
shape (Fig 1). In the open mouth 
position, the condylar head slides 
anteriorly under the articular emi- 
nence, and the contrast material flows 
posteriorly (Fig 2). The upper joint 
space usually demonstrates a similar 
condition. Dise abnormalities can be 
inferred from the disc’s relation to the 
joint spaces.*" 


Abnormal TMJ Arthrotomograms 


In meniscus displacement abnor- 
malities, the movement and configu- 
ration of the meniscus in the joint 
space can be seen (Fig 3). In perfora- 
tion of the meniscus, simultaneous 
filling of the superior and inferior 
joint spaces can be detected with the 
use of a contrast medium injection 
into the lower joint space. 


COMMENT 


The general otolaryngologist does 
not usually perform definitive surgi- 
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cal treatment of TMJ abnormalities 
but does participate in the diagnostic 
examination of patients with otologie 
or-other facial. pain. Arthrotomogra- 
phy of the TMJ provides additional 
diagnostic information in those pa- 
tients with symptoms that are sugges- 
tive of TMJ dysfunction but are not 


proved. As. noted previously, TMJ 
-arthrotomography is indicated in the 


category of patients with normal 
standard roentgenograms who have 
persistent TMJ area pain, clicking, or 
limitation of motion despite nonsurgi- 
cal therapy. Nonsurgical therapy 
usually has involved the use of analge- 
sics, accompanied by physical or psy- 
chologic therapy, directed toward alle- 
viation of presumed muscle spasms or 
other abnormalities. Bite splints and 
occlusal adjustments are the most 
commonly used physical therapies. 

In a recent report,’ it was found 
that approximately 15% to 20% of the 
patients who were seen in a large 
clinic for TMJ abnormalities were 
candidates for TMJ arthrotomogra- 
phy, using the previously mentioned. 
indications. In that study of 89 
patients who underwent arthrotomog- _ 
raphy, only 26 patients had normal 
roentgenograms. The remaining 63 
patients (71%) had the meniseus 
abnormalities that were previously 
discussed. The. resultsof reconstruc- 
tive surgery performed in 40 patients 
confirmed the findings that were seen 
with the use of TMJ arthrotomogra- 
phy.” These data would indicate that 
TMJ arthrotomography. provides, sig- 
nificant additional information in 
those patients with soft-tissue abnor- 
malities of the joint. 
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© The cochleae of four patients with a 
diagnosis or suspicion of Alport’s syn- 
drome were examined by microdissection 
jand surface preparations, Strial atrophy, 
found in all cases, was most pronounced 
in the middle and apical turns and mainly 
involved the inferior margin of the stria. 
Numerous vacuoles were seen in the spi- 
tal ligament behind the atrophic stria. The 
oungest patient, aged 16 years, who had 
little or no hearing loss, showed limited 
hair cell. degeneration. The other two 
` patients had severe hearing loss and 
; extensive sensory cell loss of unusual 
distribution. In the specimens from the 
_- second patient, the extent of hair cell loss 
` was fairly even throughout, but the loss of 
inner hair cells was far more severe than 
the loss of outer hair cells. In the third 
case, the loss of outer hair cells was most 
pronounced in the apical half of the coch- 
lea: All of these specimens had only a 
mild secondary nerve degeneration. The 
specimens from the fourth patient were 
poorly preserved and showed only nerve 
degeneration. 

(Arch Otolaryngol 1981;107:340-349) 
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Cochlear Abnormalities 
in Alport’s Syndrome 


Lars-Göran Johnsson, MD, I. Kaufman Arenberg, MD 


Iport’s syndrome is a hereditary 
nephropathy with an accom- 
panying bilateral, progressive, senso- 
rineural hearing loss. Lens abnormali- 
ties may also be present." The disease 
affeets men or boys more severely 
than women or girls, with death 
caused by renal failure, usually ensu- 
ing before the third decade. Women 
tend to live a normal life span but 
often have hypertension and edema 
during pregnancy. The diagnosis is 
suggested by a characteristic family 
history and by the presence of symp- 
toms and signs of renal dysfunction 
associated with sensorineural hearing 
loss. The renal and cochlear symptoms 
do not always occur hand in hand. 
Usually the nephritis dominates the 
clinical picture, but the auditory defi- 
cit may be the first sign to occur.’ 
There is a condition resembling 
Alport’s syndrome associated with 
thrombocytopenia.’ The  otologist 
should. consider the diagnosis- of 
Alport’s syndrome and other kidney 


disorders as well’? when examining ` 


patients, especially young persons, 
with sensorineural hearing loss. 
Alport’s syndrome represents. one 


- of the interesting manifestations of 


the peculiar relationship between the 
kidney and the ear. Both share not 
only this disease but the same anti- 
gens’* and are injured by the same 
drugs." Furthermore, there are struc- 
tural similarities between the margi- 


nal cells of the stria vascularis and the 
epithelial cells of the proximal tu- 
bules. 

Alport’s syndrome is neither clini- 
cally nor histopathologically a well- 
defined entity, and the cause of this 
genetically conferred diathesis re- 
mains unknown. The conditions of the 
members of the first family found to 
be afflicted with the«disease were 
diagnosed simply. as hereditary con- 
genital hemorrhagic nephritis." Al- 
port was the first to recognize the 
accompanying hearing loss. Several 
affected members of this same family 
got hematuria from certain foods, ie, 
black currants, strawberries, rhubarb, 
apples, asparagus, and claret wine. 
This particular symptom has not been 
described by other investigators, but 
it lends some support to the hypothe- 
sis suggesting that enzyme defects 
and accumulation of toxic products 
may play a role in the causation of 
Alport’s syndrome. Abnormal amino 
acid or lipid metabolism has been 
described in several members of three 
families in which Alport’s syndrome, 
ora condition similar to it, occurred. It 
has been suggested that such meta- 
bolie disturbances may be responsible 
for the pathologic changes in the dis- 
order." Recently, Tina et al’ de- 
scribed an altered metabolism of two 
glycosides that form the basic compo- 
nent in basement membrane collagen 
as well as in a large number of other 


Cochlear Abnormalities—Johnsson & Arenberg 





collagens. The authors raise the ques- 
tion whether an altered collagen 
degradation in the basement mem- 
brane could cause the renal, ocular, 
and labyrinthine changes in Alport’s 
syndrome. 

An immunologic basis for the dis- 
ease has also been postulated.” In ani- 
mals in which an experimental glo- 
merulonephritis has been induced 
with glomerular basement membrane 
antibodies, cochlear changes (confined 
mainly to the stria) occur as well.* In 
addition to parenchymal alterations of 
the stria, there is a thickening of the 
capillary basement membrane and a 
swelling of the endothelial cells. Possi- 
ble alterations of the tectorial mem- 
brane may also be present in these 
animals.* In the experimental Masu- 
gi’s nephritis, the vessel of the spiral 
prominence is also involved in the 
immune reaction. In patients with 
Alport’s syndrome, electron miero- 
scopie studies have revealed a charac- 
teristic thickening of the glomerular 
basement membrane."'* However, 
other investigators believe that the 
virtual. absence of immunoglobulin 
deposits in the kidneys of patients 
with Alport’s syndrome and normal 
serum complement levels do not sup- 
port the notion that an immunopatho- 
logic mechanism would represent a 
common cause for the disease." 

For a review of the general litera- 
ture on Alport’s syndrome, the reader 
is referred to Schuknecht’s book” and 
a number of articles on the subject.2"-** 
Brief summaries of the histopatholog- 
ic findings are also available.?°.*-6 

While the pathologie characteristics 
of the kidney are well documented,” 
cochlear changes underlying the hear- 
ing loss are poorly understood. Hair 
cell loss has been observed in several 
cases as a pathologic correlate of the 
hearing loss.7'*** In addition, pri- 
mary loss of cochlear neurons without 
accompanying hair cell loss has been 
suggested as a cause of the hearing 
deficit, at least in three cases." Mild 
endolymphatic hydrops and decreased 
vestibular function have also been 
associated with  Alport’s syn- 
drome.” 

The changes of the tectorial mem- 
brane that have been reported in 
Alport's syndrome and other renal dis- 
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eases seem in many instances to be 
real, but they are difficult to evaluate 
because of shrinkage and other arti- 
facts that commonly affect this strue- 
ture. In some specimens, the abnormal 
tectorial membrane has been seen in 
the presence of a collapsed Reissner’s 


membrane.” Such a collapse, regard-. 
less of the cause, always leads tọ- 


severe changes of the tectorial mem- 


brane, and these should not be consid- 


ered specific for Alport’s syndrome. 
In many specimens,- hair cell 
degeneration has not been observed, 
despite obvious hearing loss. The 
apparent absence of a clear histopath- 
ologic correlate for deafness in Al- 
port’s syndrome has led to the sugges- 
tion that the hearing loss could be 
caused by biochemical alterations in 
the inner ear rather than structural 
changes. The fact that hearing 
improvement has been observed in a 
patient with Alport’s syndrome after 
renal transplantation, and that 
further hearing loss was arrested in 
another five patients with the disease, 
could be considered to support the 
notion that hearing loss is the result of 
physiologic rather than anatomic 
changes in Corti’s organ, Further- 
more, a statistically significant hear- 
ing improvement has been reported 
after successful renal transplantation 
in a small group of patients with 
chronic renal insufficiency” unrelated 
to Alport’s syndrome. Apparently, 
some hearing loss (notably at 6 kHz) is 
associated with renal insufficiency,” 
but the cause of the auditory deficit 
may depend on a multitude of factors 
that are not necessarily directly 
related to renal dysfunction.’ The oto- 
toxic antibiotics and diuretics proba- 
bly represent the main cause of the 
auditory deficit. Yassin et al’ found 
a relationship between the degree of 
hyponatremia and the degree of hear- 
ing loss. More recent studies have, 
however, failed to demonstrate a rela- 
tionship between the extent of altered 
electrolyte balance and the severity of 
hearing loss.” The possible effect of 
experimental uremia on the function 
of the inner ear in animals is not well 
known. Federspil’* found no obvious 
hair cell loss associated with experi- 
mental uremia but, in an electron 
microscopic study, obvious changes 








both in stria vascularis and the spiral 
ligament were demonstrated.” 

When attempting to assess cochlear 
dysfunction, it should be kept in mind 
that it is difficult to reliably evaluate 
the functional state of the hair cells in 
the human labyrinth, which usually is 
affected by autolysis and artifacts. 
Hair cells considered to be “present” 
could be far from normal or even 
absent if supporting cells in a col- 
lapsed organ of Corti have been mis- 
taken for sensory cells by an inexpe- 
rienced observer. Furthermore, when 
serial sections are employed, only 
every tenth slide is usually examined 
and thus hair cell loss could be over- 
looked. i 

The purpose of this article is to © 
describe the cochlear abnormalities as 
seen in microdissections and surface 
preparations and to briefly review the 
available audiometric and clinical data 
concerning the patients. The ‘histo- 
logice technique used to process the 
temporal bones made it possible to 
carefully evaluate the nerve fibers in 
osseous spiral lamina, the hair cell 
population, and the pathologic 
changes in the stria vascularis along 
the entire length of the cochlea. 


METHODS 


The temporal bones were processed by 
the technique of microdissection and sur- 
face preparations." The method has been: 
described in detail elsewhere.” The speci- 
mens were fixed by immersion in 10% 
buffered formaldehyde solution. Both win- 
dows were opened and the labyrinth was 
stained for four to five minutes by peri- 
lymphatic perfusion with 1% osmic acid 
through the oval window. After the otic 
capsule covering scala vestibuli and scala 
media had been reduced to a thin shell by 
means of dental burrs and removed, the 
membranous labyrinth was dissected un- 
der aleohol into surface preparations or 
whole mounts. 

The hair cells in the cochlea were counted 
along the entire length of the basilar mem- 
brane with the exception of relatively 
small stretches where artifacts were pres- 
ent. The percentage of missing hair cells 
was calculated on the basis of a regular 
arrangement of three rows of outer hair 
cells. The pattern of hair cells in man is not 
completely regular," especially in the 
middle and apical turns, where incomplete 
fourth and even fifth rows of outer hair 
cells are present. Therefore, the present 
hair cell counts are not entirely satisfacto- 
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ry, but they do give a fairly reliable esti- 
mate of the location and extent of hair cell 
loss. 


REPORT OF CASES 


The temporal bones from patients 1 
through 3 were obtained at Barnes Hospi- 
tal, St Louis, where the patients were 
treated in 1972. The specimen from the 
fourth patient was obtained at the Univer- 
sity of Michigan Hospital, Ann Arbor, in 
1965. All patients. were white. 


Case 1 


The patient was a 16-year-old boy. He 
had had sore throats several times during 
his early teens. At one time they occurred 
at the same time he had dark urine. He had 
been well until three months before hospi- 
talization; when he became tired, had fre- 
quent nosebleeds, and had occasional diar- 
rhea and vomiting. Two weeks before hos- 
pital admission his condition worsened, 
with paroxysmal nocturnal dyspnea and 
dyspnea on exertion. He was hospitalized 
because of severe respiratory distress and 
congestive heart failure. At that time, his 
BUN level was 278 mg/dL, his creatinine 
‘clearance was 13 mg/dL, and his hemoglo- 
bin level was 2.5 g/dL. He received blood 
transfusions and underwent peritoneal 
dialysis during a six-month period. Ini- 
tially, his condition improved, but then a 
rapid deterioration of his health prompted 
him to have hemodialysis in another hospi- 
tal. He had a series of cardiac arrests due to 
hyperkalemia. He was also treated with 
intravenous (IV) administration of gen- 
tamicin sulfate and other antibiotics that 
were not ototoxic for “peritoneal irrita- 
tion.” He died of renal failure and pericar- 
ditis, 

History of Hearing Loss.—It is difficult in 
retrospect to fully assess the patient’s 
auditory function. No audiogram was tak- 
en and the condition of his middle ears was 
not mentioned. Apparently, he did not have 
a serious hearing loss. There was some 
suggestion of reduced hearing on the left 
side in the early state of the disease and, 
perhaps, of some bilateral hearing loss in 
the terminal state. 

The patient had one uncle with renal 
insufficiency and hearing loss. One brother 
also had renal failure but no known hear- 
ing loss. 

Histopathologic Characteristics.—Only the 
right temporal bone was obtained in this 
case. This temporal bone was the only 
specimen in the present material that 
showed only limited hair cell loss. The hair 
cell degeneration was mainly confined to 
the first 4 mm of the basilar membrane in 
the so-called hook region behind the anteri- 
or margin of the round window. Some 
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Fig 1.—Cytocochleogram showing distribution of remaining hair cells along basilar 
membrane. Length of basilar membrane is given in millimeters from basal end. Similar 
loss of hair cells in first 5 mm occurs in all material representing this age. group. 
Scattered loss apical to this region is probably abnormal. IHC indicates inner hair cells; 
OHC,, OHC., and OHC., outer hair cells in first three rows, respectively. 


scattered hair cell loss was also seen in all 
three turns with maximum loss at 11 and 
25 mm, measured from the basal end of the 
cochlea (Fig 1). 

Since all of our specimens obtained from 
persons in their second decade of life show 
varying degrees of hair cell degeneration 
in the hook when compared to specimens 
taken from patients in their first decade," 
and since our normal material in this age 
group is limited, it was difficult to ascer- 
tain whether the hair cell degeneration in 
this specimen was within normal limits. 
The impression was that at least the seat- 
tered hair cell loss above the hook region 
was slightly more accentuated than in 
normal specimens in this age group. Only a 
few fresh phalangeal sears were seen, indi- 
eating that the hair cell degeneration we 
observed had not occurred recently. 

The usual degree of nerve degeneration 
seen. in. the hook region of the osseous 
spiral lamina in specimens from this age 
group was present.’* The degeneration 
extended, however, in a milder form apical- 
ly to involve the first and a part of the 
second quadrant” of the basal turn. Thus, 
the nerve degeneration, which presumably 
was secondary to the hair cell loss, was 
slightly more severe than usually is seen in 
specimens from this age group. 

Severe strial atrophy was found through- 
out the cochlea. It was less pronounced in 
the first half of the basal turn and 
increased gradually in severity towards the 
apical turn of the cochlea. The atrophy in 
the basal turn was diffuse and involved the 
entire width of the stria, instead of produc- 
ing the marginal defects, which are most 
commonly seen in cases of presbyacusis at 
the upper border below the insertion of 
Reissner’s membrane." There was a 
stretch of severe marginal atrophy in the 
lower middle turn, leaving only a narrow 


and thin strip of darkly stained strial tis- 
sue close to the insertion of Reissner’s 
membrane. In the upper middle turn, a 
similar strip was present. Between these 
two regions, the diffuse strial atrophy pre- 
vailed (Fig 2). In the apical turn, the stria 
was completely absent. The spiral ligament 
behind the stria was also atrophic with 
numerous small round spaces within the 
tissue that gave the spiral ligament a 
spongy appearance. These changes were 
most severe in the basal turn. 


Case 2 


The patient was a 37-year-old man who 
had been in good health most of his life. He 
had had bleedings from his gastrointesti- 
nal tract several times, compounded in the 
terminal state by disseminated intravascu- 
lar coagulation. He underwent peritoneal 
dialysis. The oliguria was also treated with 
IV furosemide in ten daily doses increasing 
from 40 and 80 mg to 120 mg. The treat- 
ment was started about two weeks before 
the patient's death. At about the same time 
he was given 80 mg of gentamicin sulfate 
four times daily, which apparently was 
continued until the time of death. The 
antibiotic was given: because of a serious 
neck infection with phlebitis that was 
assumed to be- caused by a venous pressure 
catheter. The possible combined effect of 
these two potentially ototoxic drugs on the 
patient’s hearing was not clear. He died of 
chronic renal failure and complications of 
uremia in the form of sepsis and hemor- 
rhagic diathesis. 

History of Hearing Loss.-The patient had 
long-standing hearing loss, which appar- 
ently had become worse with time. The 
patient’s mother and two maternal aunts 
were said to have hearing loss. 

An audiogram was obtained-two weeks 
before death (Fig 3). The test reliability 
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Fig 2.—Spiral ligament with severely atrophic stria vascularis. Normally, stria covers area between spiral prominence and 
attachment of Reissner’s membrane. Top, Diffuse atrophy is seen at right (case 1). Osmiophilic patch represents strial parenchyma 


that has undergone less atrophy than surroundin 


g tissue. Bottom, Narrow strip of strial tissue along single capillary (case 2). SV 


indicates scala vestibuli; R, attachment of Reissner’s membrane; SP, spiral prominence; ST, scala tympani; and RA, radiating 


arteriole. 


was rated as poor, The curves were gently 
sloping from a 40- to 50-dB level at 250 Hz 
to a 60- to 70-dB level at 8 kHz. The 
pure-tone averages were 52 dB in the right 
ear and 57 dB in the left. Speech reception 
thresholds were 47 dB in the right ear and 
58 dB in the left, The maximum intelligibil- 
ity scores for the phonetically balanced 
monosyllabic word lists as recorded by 
Rush Hughes were 44% in the right ear and 
28% in the left. 

Histopathologic Characteristics.—Both 
temporal bones were obtained. The reticu- 
lar lamina was clearly displayed and the 
hair cells could be counted with relative 
ease. The most unusual aspect of the coch- 
lear abnormalities in both ears was the loss 
of inner hair cells, which was much more 
severe than that of outer hair cells 
throughout the length of Corti’s organ (Fig 
4 and 5). The curves representing the per- 
centage of remaining inner and outer hair 
cells show that the hair cell degeneration 
was somewhat more severe in the first and 
seeond quadrants of the basal turn but also 
extended apically, creating a relatively flat 
pattern. 
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Only a few fresh phalangeal scars were 
found, indicating that most of the hair cells 
lost had degenerated long before death. 
Despite the extensive inner hair cell loss, 
the degree of neural degeneration in this 
pair of temporal bones was only slightly 
more severe than in the previous case, but 
the area involved was not substantially 
longer (Fig 6). 

Both cochleae, but especially the right, 
displayed severe strial atrophy along their 
entire length. The changes were less pro- 
nounced in the lower half of the basal turn. 
The pattern of atrophy differed notably 
from the diffuse changes seen in case 1. In 
these specimens, the loss of tissue mainly 
involved the inferior two thirds of the 
width of stria vascularis, leaving a narrow 
and thin strip of strial tissue close to the 
line of insertion of Reissner’s membrane 
(Fig 2). The strip extended along most of 
the spiral ligament to the apical end in both 
ears. Only a few small regions were seen 
with complete absence of the stria. There 
was a good correlation between the pres- 
ence of strial capillaries and presence of 
strial parenchyma. This is clearly demon- 


strated in Fig 2, where the remaining 
narrow strip of dark strial tissue surrounds 
a single longitudinal vessel. In areas where 
the stria vascularis was completely miss- 
ing, the surface of the spiral ligament was 
covered by a thin epithelium. There was 
atrophy of the spiral ligament behind the 
atrophic stria giving the spiral ligament a 
similar spongy appearance as deseribed in 
the previous case. These changes were also 
most pronounced in the basal turn. 


Case 3 


The patient was a 58-year-old woman 
diagnosed as having Alport’s syndrome. At 
the age of 56 years, while being treated for 
menorrhagia, she had an open renal biopsy 
that gave further support to the diagnosis. 
The patient suffered from recurrent nau- 
sea, lost weight, and was hospitalized and 
prepared for a long-term home dialysis 
program. She had had albuminuria 28 years 
before her hospital admission at the time 
of her second pregnancy. A subsequent 
pregnancy was uneventful. She had been 
taking antihypertensive drugs for about 


Cochlear Abnormalities—Johnsson & Arenberg 343 








Frequency, Hz 


1,000 4,000 
125 250 500 | 2,000 | 8,000 


+ 
































Hearing Level, dB 


















































Fig 3.—Results of hearing tests taken 
about two weeks before patient’s death 
(case 2). Open circles indicate right ear; 
crosses, left ear. 


Fig 4.—Cytocochleograms. showing more 
severe loss of inner hair cells than degen- 
eration of outer hair cells. Length of basi- 
lar membrane is given in millimeters from 
basal end. IHC indicates inner hair cells; 
OHC,, OHC., and OHC., outer hair cells in 
first three rows, respectively. 
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Fig 5.—Surface preparation from upper basal turn (case 2). Only two inner hair cells (arrows) remain while 


several outer hair cells (1, 2, 3, 


and 4) are present in all rows. P indicates head plate of inner pillar cell. 
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Fig 6.—Organ of Corti and osseous spiral lamina dissected from right ear (case 2). 
Degeneration of nerve fibers is limited to first quadrant of basal turn despite severe loss 
of inner hair cells throughout cochlea (see Fig 4). Note width of basilar membrane in 
various turns. OC indicates organ of Corti; N, nerve fibers; DR, ductus reuniens; and SL, 
spiral ligament with atrophic strip of stria vascularis. 


Fig 8.—Cytocochleograms showing bilateral symmetrical patterns of hair cell degenera- 
tion. Length of basilar membrane is given in millimeters from basal end. IHC indicates 
inner hair cells; OHC,, OHC., and OHC,, outer hair cells in first three rows, respective- 
ly, 
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Fig 7.—Results of hearing tests (case 3). 
Open circles indicate right ear; crosses, 
left ear. 


ten years. During the past few years she 
had been hospitalized numerous times for 
renal insufficiency. At the time of her 
death, her BUN level was more than. 180° 
mg/dL. The patient died suddenly of myo- 
cardial infarction: A E ee 

History of Hearing Loss.—The patient's 
grandparents were known to have suffered 
from Bright’s disease and her mother was- 
hard of hearing and had died of renal. 
disease at the age of 40 years. Two sisters’. 
of the patient had had chronic renal failure 
and nerve deafness at about the age of 40 
years, when one of them died of renal’ 
failure. The patient’s brother, one son, and 
three daughters were not known to have: 
symptoms of Alport’s syndrome. The’: 
patient also became hard of hearing at 
about the age of 40 years. Several audio- 
grams were taken. The last test was per- 
formed about one month before the patient 
died. The audiogram (Fig 7) was more or 
less flat and at the 50-dB level, with a dip“ 
at 8 kHz. The pure-tone averages. were 52 
dB in the right ear and 53 dB in the left. 
Speech reception thresholds were 50 dB in 
the right ear and 53 dB in the left. The 
maximum intelligibility scores for the 
phonetically balanced monosyllabic word 
list as recorded by Rush Hughes were 24% 
in the right ear and 28% in the left. The 
maximum intelligibility scores for the 
Northwestern University (Evanston, I) 
monosyllabic word list were 78% in the 
right ear and 92% in the left. 

Histopathologic Characteristics.—Both 
temporal bones were obtained. The bilater- 
al, symmetrical pattern of hair cell degen- 
eration is displayed in the eytocochleogram 
in Fig & The degeneration pattern of the 
outer hair cells is unusual, in that the loss is 
most severe in the apical half of the coch- 
lea. Few new phalangeal scars were seen. 
Several large cells, possibly representing 
macrophages’ were seen in the tunnel of 
Corti. The degree of nerve degeneration 
was similar to that in ease 1. 

Although bilateral, severe, strial atrophy 
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Fig 9.—Results of hearing tests (case 4). 
Open circles indicate right ear; crosses 
and straight lines, left ear; and crosses 
and broken lines, last audiogram with 
slight deterioration in hearing for low fre- 
quencies in left ear. 


was present, these specimens had some- 
what. less atrophy than was seen in the 
previous cases, but the pattern was similar. 
The atrophy was diffuse in the basal turn 
and increased gradually towards the apex. 
In the middle and apieal turns the tissue 
loss along the inferior margin of stria 
vascularis resulted in a narrow strip of 
stria next to the attachment of Reissner’s 
membrane, much like that in the previous 
case (Fig 2), Small round patches of darker 
stria, representing areas with less atrophy, 
were seen around the radiating arterioles 
or their branches as they entered the stria 
vascularis in the middle turn of the left 
ear. 

Although this pair of bones had milder 
strial atrophy than the other specimens, 
the invelvement of the spiral ligament 
behind the stria was just as severe. In fact, 
the spiral ligament in this case had an even 
spongier appearance in the basal turn than 
the other specimens. 

Several small refractive concretions 
were seen on the strial surface in the basal 
turn in both ears. They varied in diameter 
from 10 to 30 pm. 


Case 4 


The patient, a 20-year-old man, was first 
seen for adenotonsilleetomy at the age of 9 
years. Albuminuria was detected in the 
routine evaluation. There was no history of 
streptococcal infections, dark urine, edema, 
dysuria, or exposure to ototoxic or nephro- 
toxic drugs. His creatinine clearance was 
normal, as were the results of his IV pyelo- 
grams. He was normotensive. At the age of 
20 years, he was hospitalized again because 
of increasing fatigue, general malaise, 
nocturia, and swelling of the right wrist. 
His blood pressure was 160/110 mm Hg, his 
BUN level-was 165 mg/dL, and his serum 
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creatinine clearance was 19.3 mg/ 
dL. Roentgenologic studies showed small 
atrophied kidneys. 

After about eight months of medical 
treatment, hemodialysis was instituted 
twice a week because of increasing uremia. 
Nevertheless, the disease progressed, and 
the patient died seven months later, At the 
time of death, he had secondary peripheral 
neuropathy and hyperparathyroidism. At 
autopsy, the kidneys showed severe chronic 
interstitial inflammation and fibrosis. 
Some tubular epithelium had undergone 
degeneration to foam cells. Numerous 
small 1- to 2-mm calcified nodules were 
found on the cortex. In addition there were 
interstitial calcifications. 

History of Hearing Loss.—Some bilateral 
decrease in hearing apparently was noted 
at the age of 9 years at the time of the first 
hospitalization, but no audiograms were 
taken. The hearing loss seems to have 
progressed and was severe during the 
patient’s last year of life. At that time his 
family history of Alport’s syndrome was 
discovered. The resulting pedigree is pub- 
lished elsewhere.” 

The more or less symmetrical audio- 
grams (Fig 9) were sloping from a 20-dB 
level at 250 Hz to a 70-dB level at 4 kHz, 
where the curves ascended somewhat to 
show a better hearing at 8 kHz. The last 
audiogram was taken four months before 
the patient’s death and showed some pro- 
gression of the hearing loss in the left ear. 
The patient complained of tinnitus, which 
at times made it difficult to discern the 
test tones. Before dialysis, the pure-tone 
averages were 48 dB in the right and left 
ears. Speech reception thresholds were 40 
dB in the right and left ears. The maxi- 
mum intelligibility scores for the phoneti- 
cally balanced monosyllabic word list as 
recorded by Rush Hughes were 68% in the 
right ear and 70% in the left. Tone decay 
was 35 dB in the right ear and 15 dB in the 
left. 

Histopathologic Characteristies.-Unfor- 
tunately, the left ear was stored in the 
freezing compartment of a refrigerator 
and became virtually useless for histologic 
study because of the ensuing tissue de- 
struction. Only the nerve fibers in the 
osseous spiral lamina were preserved to the 
extent that they could be evaluated. The 
nerve degeneration was more severe than 
in the previous cases and involved the first 
and the second quadrant of the basal turn. 
This finding strongly suggests that a con- 
siderable sensorineural degeneration had 
been present in the first half of the basal 
turn. The right ear was processed using the 
conventional technique for temporal bone 
histology. Due to autolysis, the membra- 
nous labyrinth could not be evaluated reli- 





ably. There was perhaps a slight reduction 
of spiral ganglion cells in this ear. 


GENERAL FINDINGS 


In all cases, the vacuolation of the 
substrial portion of the spiral liga- 
ment extended in some regions slight- 
ly above the stria vascularis but essen- 
tially the suprastrial part of the 
ligament appeared normal in all speci- 
mens. There was no greater degree of 
loss of capillaries here than what is 
usually seen in the rest of our material 
from the same age groups.” 

Reissner’s and the tectorial mem- 
branes appeared normal in all speci- 
mens. There was no significant 
degree of vacuolation in Reissner’s 
membrane but, in case 3, small 
patches of regularly shaped cells were 
seen in samples from the basal turn. 
Similar observations have been made 
before, and this finding was not con- 
sidered characteristic for Alport’s 
syndrome. 

Midmodiolar sections were obtained 
only from ease 4, and the condition of 
the spiral ganglion cells in the other 
specimens could only be inferred from 
the state of the nerve fibers in osseous 
spiral lamina. Since the nerve degen- 
eration in the spiral lamina was mild 
in all specimens and because the distal 
processes of the auditory nerve in the 
spiral lamina represent vital spiral 
ganglion cells, it can be assumed that 
most of the ganglion cells were pres- 
ent in our cases. 

The neuroepithelium of the vestibu- 
lar system was not evaluated and the 
degree of possible sensory cell loss was 
not known. The wall of the saccule was 
not collapsed in any of the speci- 
mens. 


COMMENT 


All the temporal bones showed 
obvious abnormalities, which could 
explain the hearing loss in these 
patients. This is of interest since pre- 
vious investigators have often failed 
to find substantial inner ear changes 
to explain the sensorineural hearing 
loss associated with Alport’s syn- 
drome. The dominant pathologic alter- 
ations were strial atrophy, vacuolation 
of the spiral ligament (notably in the 
basal turn), and sensory cell degenera- 
tion. 
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Three patients underwent renal 
dialysis, two of whom received gen- 
tamicin. One of the latter patients was 
treated with IV administration of 
furosemide at the same time the anti- 
biotic was given. It is not clear if or to 
what extent the dialysis and the oto- 
toxice drugs**“* contributed to the 
cochlear pathologic characteristics. 
The fact that there were few fresh 
phalangeal scars in our specimens 
suggests that neither the dialysis nor 
the ototoxic drugs caused substantial 
hair cell damage. 

Only patient 1, 16 years of age, had 
a close-to-normal hair cell population, 
and apparently he had no severe hear- 
ing loss. In patient 2, the cytocochleo- 
grams had a relatively flat configura- 
tion due to a fairly even distribution 
of sensory cell loss in all turns. This is 
in-agreement with the patient’s flat 
type of audiogram two weeks before 
death. In patient 3, who had an almost 
. identical audiogram, the curves repre- 
senting the remaining outer hair cells 
in the eytocochleogram were actually 
sloping toward the apex, which is 
uncommon both in the material of 
Bredberg* and in our own. (The hair 
cell loss that usually occurs with aging 
in the apical turn is limited to the last 
3 to 4 mm of the cochlea.) This 
finding could be interpreted as sup- 
port for the notion that hair cell 
degeneration in the apical turn tends 
to cause less hearing loss than the 
same degree of hair cell degeneration 
in the basal turn. 

Case 2 is unusual and, in fact, 
unique in our entire collection of 
human temporal bone in that both 
ears showed more severe degenera- 
tion of the inner than of the outer hair 
cells. In our material, the inner hair 
cells can be difficult to discern or 
seemingly absent because they are 
more affected by autolysis than the 
outer hair cells and are often displaced 
from the reticular membrane towards 
the inner sulcus or even disintegrated. 
In this pair of temporal bones, howev- 
er, Corti’s organ was well preserved, 
and the phalangeal sears replacing the 
degenerated inner hair cells were 
clearly seen. The patient was treated 
with gentamicin and furosemide si- 
multaneously, which could have con- 
tributed to or caused the degeneration 
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of inner hair cells. Hawkins et al’ 
observed loss of inner hair cells alone 
in the middle turn of two cats treated 
with large doses of gentamicin, and 
Lindsay et al found selective inner 
hair cell loss in a case of neomycin 
ototoxicity. 

Considering the severe loss of inner 
hair cells in this case, the hearing for 
pure tones and the speech discrimina- 
tion were surprisingly good in tests 
performed two weeks before death. 
Animal experiments indicate that 
complete degeneration of outer hair 
cells alone causes an average level of a 
50- to 60-dB loss in the pure-tone 
audiogram.™ Yet, with the degener- 
ation of both outer and inner hair 
cells, this patient only had a 60- to 
70-dB relatively flat pure-tone loss 
and a speech discrimination score of 
44% and 28% in the right and the left 
ear, respectively. The audiometric 
tests in this case were probably, as 
indicated earlier, somewhat unreli- 
able. If anything, they probably exag- 
gerated the patient’s hearing loss. In 
the absence of visible signs of sub- 
stantial recent hair cell degeneration, 
therefore, we are at a loss to explain 
the seemingly good hearing in this 
patient in light of the severe loss of 
inner and outer hair cells. Further- 
more, it is not at all clear why patients 
2 and 38, who showed a different 
degree and pattern of sensory cell 
degeneration, had virtually identical 
pure-tone audiograms and similar 
speech discrimination scores. 

Despite the severe inner hair cell 
loss in patient 2, the nerve degenera- 
tion was relatively slight. Spoend- 
lin- has shown that, in the cat, more 
than 90% of the myelinated nerve 
fibers supply the inner hair cells. 
Because a similar arrangement of 
nerve supply apparently is present in 
the human cochlea, one might have 
expected to find a more severe nerve 
degeneration than actually was seen 
in Fig 6. In the study of Bredberg“ of 
human temporal bones, cireumseribed 
loss of inner hair cells was almost 
invariably associated with localized 
nerve degeneration in the osseous spi- 
ral lamina. In our human material, 
this is also often the case. However, 
we have observed complete loss of 
both inner and outer hair cells in 


monkeys treated with ototoxic drugs _ 
without any visible degeneration of 
nerve fibers in the spiral lamina three 
months after the last dose.” Further- 
more, both in man and monkey, we 
have found only slight nerve degener- 
ation present in regions correspond- 
ing to the stretches of basilar mem- 
brane covered only by supporting 
elements. In many cases; it. ean be 
safely assumed that the hair cell loss. 
was long-standing. Undoubtedly, the.’ 
supporting elements and, notably, the 
pillar cells effectively retard and tend 
to prevent a secondary nerve degener- 
ation, and this is what probably 
occurred in case 2 (Fig 6). 3 

The most striking aspect of this. 
material is the strial atrophy that was: 
present in all specimens. Because of | 
the severity of the atrophy and the 
relatively young age of the patients, it. 
is obvious that this finding was not 
caused by aging, although the age of: 
the patient may well have been a 
contributing factor in cases 2 and 2. 
The atrophy was also more severe 
than the strial changes we have seen. 
in specimens from patients treated — 
with ototoxic drugs.” The atrophy and ` 
the spongy appearance of the spiral 
ligament behind the stria vascularis in 
all our specimens are reminiscent of 
similar changes shown in sections of <` 
temporal bones from patients with 
Alport’s syndrome." 

In none of the specimens did we 
find deposits in the spiral ligament 
behind the stria that have been 
described in cases of Alport’s syn- 
drome***' and other renal disorders.’ 
It has been suggested that these de- 
posits, which stain blue in convention- 
al temporal bone sections, might 
result from increased serum calcium- 
phosphorus levels. The concretions 
observed on the strial surface in case 3 
were similar to what we have seen in 
an old chimpanzee, but they differed 
from the concretions that we have 
described previously in association 
with strial atrophy in presbyacusis” 
in that the former were translucent. 
These small solid masses, presumably 
crystals, may not be characteristic of 
Alport’s syndrome but may result 
from tissue atrophy. Coneretions, pos- 
sibly of a similar nature, occur with 
time elsewhere in the body, eg, in the 
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pineal gland and in the choroid plex- 
uses. 

In the ear of the youngest patient in 
this study (the 16-year-old boy), we 
found for the first time severe strial 
atrophy without substantial hair cell 
loss accompanying the strial changes. 
It is believed that this patient did not 
have substantial hearing loss. The oth- 
er patients had, as mentioned earlier, 
obvious hearing loss and sensory cell 
degeneration. The strial atrophy in all 
specimens was most pronounced in 
the middle and apical turns. The 
changes were, however, far more 
extensive than we have ever seen in 
material from patients with presbya- 
cusis"™* and tended to involve the 
inferior margin of the stria rather 
_ than the superior border. Our findings 
‘are remarkably similar to the changes 
deseribed in a recent report by 
Arnold® on inner ear abnormality in 
Alport’s syndrome. In his specimens, 
the extent and pattern of strial atro- 
phy was much like that of ours. It is 
even more interesting that, in one of 
the two cases, selective inner hair cell 
degeneration was also present. 

Strial atrophy is commonly asso- 
ciated with sensorineural degenera- 

tion. It occurs in presbyacusis, 75" 
various forms of hereditary deaf- 
ness," after noise exposure, ** and 
after administration of ototoxic drugs 
in experimental animals." In presbya- 
cusis, the atrophy is most severe in the 
middle and the apical turns. In most 
forms of deafness the sites of strial 
atrophy and hair cell loss are poorly 
correlated. It is generally assumed 
that genetic factors are among the 
important causes for strial atrophy in 
man. 1° 

At least three different notions con- 
cerning the role of strial atrophy in 
deafness have emerged more recently. 
Schuknecht” and Schuknecht and his 
associates“ state that strial atrophy 
associated with aging can cause a 
metabolic type of hearing deficit char- 
acterized by a flat audiogram and 
little or no actual sensory cell loss. 
Johnsson and Hawkins and Haw- 
kins” have suggested that strial atro- 
phy may cause or enhance hair cell 


deafness by altering the “microhome- 
ostasis” of the inner ear fluids. How- 
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degeneration in various forms of- 


ever, Deol and.Deol and Green,” 
who have studied inner ear abnormal- 
ities in a large number of animal 
mutants with auditory deficit. both of 
the Shaker-Waltzer type and with 
anomalous pigmentation, believe that 
the atrophy of the stria and the senso- 
rineural degeneration are not causally 
related but have a common cause 
(written communication, 1977). 

The cause for the strial atrophy in 
our specimens seems to be related to 
the hereditary disease of Alport’s syn- 
drome. Some of the possible mecha- 
nisms that could bring about this 
change have already been mentioned. 
Hilding“! and Deol“ have suggested 
that cells in the stria vascularis and 
the spiral ganglion may be derived 
from the neural crest, and that a 
neural crest deficiency may be the 
common embryonic cause for strial 
atrophy. Since pigment cells also orig- 
inate from the neural crest, this would 
explain the common association of 
pigment anomalies with hereditary 
deafness in man and experimental 
animals.” In applying their explana- 
tion to our cases, it should be kept in 
mind that patients with Alport’s syn- 
drome do not have pigment anoma- 
lies. 

In the middle turn of one specimen, 
most of the remaining strial cells were 
clustered close to the radiating arteri- 
oles supplying the stria, suggesting 
that strial cells further away from the 
main vascular supply were not receiv- 
ing enough oxygen and nutrients to 
survive. The vacuolation of the spiral 
ligament adjacent to the stria might 
be related to a disturbance of the 
interchange of fluids and electrolytes 
between the stria vascularis and the 
spiral ligament that has been sug- 
gested by Hawkins“ and Hawkins et 
al”? 

It would have been interesting to 
know whether a thickening of the 
capillary basement membrane such as 
described in the glomeruli in patients 
with Alport’s syndrome and in the 
cochlea of two patients™®? occurred in 
the strial and other cochlear capil- 
laries in the present materials, but no 
ultrastructural. studies. were per- 
formed. Whether or to what degree 
the strial atrophy enhanced or caused 
sensory cell degeneration ‘is not 






known. It seems likely to us that the 
severe atrophy, at least to some 
extent, was involved in the causation. 
Whatever the relationship between 
the strial atrophy and the hair cell 
degeneration may be, the present 
findings emphasize the fact that strial 
atrophy is one of the common denom- 
inators of sensorineural hearing loss. 


This investigation was supported by Public 
Health Service research grants NS05065 and 
NS12706 and program project grant NS05785. 


Nonproprietary Name and 
Trademarks of Drug 


Gentamicin sulfate—Garamycin, Genop- 
tic, 
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Evaluation of Eustachian 


Tube Function 


by Contrast Roentgenography 


Iwao Honjo; MD; Koichi Ushiro, MD; Nobuhiro Okazaki, MD; Tadami Kumazawa, MD 


|100 Contrast roentgenography and cine- 
» -roentgenography were carried out on nine 
patients. with perforated eardrums to 
reveal the opening process of the Eusta- 
` chian tube and its pumping-like clearance 
“function in human beings. The results 
were as follows: (1) the tubal lumen opens 


along the cartilaginous part of the tube 


owing to the outward displacement of its 
<> Jateral: wall; (2) the pumping function of 
the tube consists in two phases: accumu- 
. lation. of the fluid in. the tube by tensor 
contraction and discharge of the fluid by 
tensor relaxation. 

(Arch Otolaryngol 1981;107:350-352) 


ur recent studies of dogs' and 

-monkeys’ confirmed that the 
Eustachian tube opens by the tensor 
muscle of velum palatini, by outward 
displacement of the tubal wall. In 
human beings, however, little is 
known about the detailed processes of 
tubal opening and closing. A pump- 
like funetion of the tube, which expells 
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all fluid, was demonstrated in cats." 
Evidence of this function in human 
beings, however, is limited. 

We used contrast roentgenography 
to demonstrate the process of tubal 
opening and tubal clearance in human 
beings. 


METHOD 


Contrast roentgenography on nine pa- 
tients with perforated eardrums but no ear 
inflammation was performed. With the use 
of an aerodynamic test, the tubal function 
was determined to be normal before the 
study was begun. Through the perforated 
eardrum, the contrast medium (lodamide 
for dripping) was instilled into the tym- 
panum. The drip of the contrast medium 
was adjusted to flow into only an open 
tube. With a parietosubmental view of the 
tube, a contrast roentgenogram was taken 
during swallowing. A high-speed film 
changer of four exposures per second was 
used. Then, movement of the tube during 
several swallows was filmed with a cineca- 
mera (Eclair GV-35, C) at a speed of 24 
frames per second. 


RESULTS 
Contrast Roentgenography 
by Film Changer 


The contrast roentgenogram taken 
by the high-speed film changer per- 
mitted clear observation of the open- 


ing process of the tube without omis- 
sion of its essential changes. Figure 1 
shows two roentgenograms of ‘the 
tube before and during swallowing. 
For better visualization of the tube, 
these roentgenograms were traced. 
The following three cases were repre- 
sentative of nine studied. 

Patient 1.—In this 32-year-old man 
(Fig 2), the tubal axis of the cartilagi- 
nous part (the distal two thirds) dif- 
fered markedly from that of the 
osseous section (the proximal one 
third), resulting in a sigmoid form 
that curved at the so-called isthmus. 

The mobile © cartilaginous. tube 
curved posteromedially and its medial 
wall showed linear shadow as shown in 
frames 1 and 4 of Fig 2. During 
swallowing, the lateral wall of the 
cartilaginous part moved anterolater- 
ally, increasing its diameter and dark- 
ness. The tubal eminence (posterior 
lip) moved medially, causing dilation 
of the tubal orifice. 

Patient 2.—In this 48-year-old man 
(Fig 3), the axis.of the tube was 
straight, with no notable isthmic part. 
The cartilaginous portion of the tube 
was attributed to its distal three 
fourths, whereas its osseous portion 
corresponded to the proximal one 
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and during (right) swallowing. 


Fig 1.—Contrast roentgenograms of Eustachian tube before (left) 


During Swallowing 


During Swallowing. 








During Swallowing 






/ 
wat 
| End of Swaliowing 














swallowing. 








During Swallowing 


Fig 3.—During swallowing, cartilaginous tube enlarges with 


medial movement of tubal eminence. 


fourth, where the tube enlarged 
markedly. The medial wall of the tube 
was curved slightly with a linear shad- 
ow along it, as with patient 1. During 
swallowing, both the lateral move- 
ment of its lateral wall and the medial 
movement of the tubal eminence were 
noted. 

Patient 3.—In this 87-year-old man 
(Fig 4), the axis of the tube was 
straight, as with patient 2. However, 

` in this case, the isthmus seemed to be 
located at the middle of the tube. 
During swallowing, the lateral wall of 
the tube moved in the anterolateral 
direction, increasing its diameter es- 
pecially at the isthmus. 
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End of Swallowing 








middie of tube. 


Contrast Cineroentgenography 

Nine cineroentgenograms were 
analyzed frame by frame to deter- 
mine the process of the pumping fune- 
tion of the tube in human beings. Two 
cases are presented; the remaining 
seven cases had nearly the same find- 
ings. 

Patient 1.—This 32-year-old man 
(Fig 5) is the same subject as is shown 
in Fig 2. Frame 1 in the figure shows 
the occluded tube at rest. Frames 2 
through 4 show the tube during swal- 
lowing. The tubal lumen was then 
dilated and was filled with the con- 
trast medium. During this period, the 
contrast medium moved gradually to 


Fig 2.—Change of Eustachian tube before, durin 


ie 


During Swallowing 





g, and after 





-End of Swallowing 





Fig 4.—Dilation of tube during swallowing. Isthmus is located at 


the distal side of the tube. Frame 5 
corresponds to the final stage of swal- 
lowing. The contrast medium began to 
flow out of the tube along the tubal 
eminence. At the end of swallowing 
(Frame 6), most of the contrast 
medium flowed out as a result of the 
complete closure of the tubal lumen. 

Patient 4.—This patient is a 36-year- 
old man (Fig 6). Frame 1 shows the 
tube at rest. During swallowing 
(frames 2 through 4), the tube was 
filed with the medium. At the final 
stage of swallowing (frames 5 and 6), 
the contrast medium flowed out of the 
tube, as was observed in the previous 
patient. 
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COMMENT 
Process in Tubal Opening 
in Human Beings 


Our previous study of monkeys’ 
revealed that stimulation of the ten- 
sor muscle caused tubal opening by 
means of anterolateral displacement 
of its lateral wall. Contrarily, the tube 
never opened by levator stimulation, 
which resulted only in medial move- 
ment of the tubal eminence. Our pres- 
ent study demonstrates that the pro- 
ess of tubal opening in human beings 
4s similar to that in the experimental 
animals. 
The roentgenographic findings 
mentioned. above seem to coincide 
with Proctor’s' findings. Through 
anatomical examination, he proposed 
that the upper two thirds of the carti- 
-Jaginous tube opens by the tensor 
muscle, whereas its lower third opens 
by the levator. Aschan; who first used 
a film changer to trace the roentgeno- 





1. Honjo I, Okazaki N, Kumazawa T: Experi- 
mental study of the Eustachian tube function 
with regard to its related muscles. Acta Otalar- 
yngol 1979:7:84-B9, 

2, Honjo I, Okazaki N, Kumazawa T: The 
opening: mechanism of the Eustachian tube: A 
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7 Fig.5.—Pump-like discharge of fluid from tube. Before (1), during 
(2 through 4), at final stage (5), and after swallowing (6). 
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swallowing (6). 


graphic shape of the tubal lumen, 
showed that the superior part of the 
tube, as far as the isthmus, opens for a 
short time during the act of swallow- 
ing. It is not certain from our study 
whether the so-called isthmus is an 
essential point for tubal opening. 
With the use of a silicone cast. of the 
canine tube, Misurya* showed that all 
parts of the cartilaginous tube are 
dilated by the contraction of the ten- 
sor muscle, whereas the isthmus is 
dilated by the action of the levator. 

Our findings in human beings show 
that the tensor muscle pulls the lateral 
wall of the tube toward the hamulus in 
the lateral and caudal directions, 
resulting in anterior enlargement of 
the tubal lumen, whereas the pharyn- 
geal orifice is dilated by the levator 
contraction. 

The linear shadow along the medial 
wall of the tube in Fig 2 and 3 seemed 
to correspond to a superior tubular 
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Fig 6.—Before (1) during (2 through 4), at final stage (5), and after 





portion of the cartilaginous tube— 
Riidinger’s safety tube, which As- 
chan’ demonstrated roentgenographi- 
cally. 


Pump-like Function of the Tube 


We observed in the cat® that the 
clearance of fluid from the tube 
occurred simultaneously with the ten- 
sor relaxation that closed the tubal 
lumen. The present cineroentgeno- 
graphic study clearly shows that the 
process of a pump-like function of the 
tube in human beings closely. resem- 
bles that in the experimental animals. 
It consists in (1) the accumulation of 
the fluid in the tube during the open- 
ing phase of the tensor. contraction 
and (2) the discharge of fluid at the 
closing phase of the tensor relaxation. 
Thus, through this: pumping function 
of the tube, any fluid inthe middle ear 
is expelled in combination with the 
ciliary function of the tube. 
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Positive Middle Ear Pressure 


Shown by Tympanometry 


Caryn A. Ostergard, PhD, Donald R. Carter, MD 


® The incidence and implications of 
positive. middle ear pressure shown by 
tympanometry have. been sparsely re- 
ported in the literature. A series of 13 
patients (16 ears) exhibited middle ear 
‘pressures that exceeded +49 mm H,O.: 
Clinical, otoscopic, audiologic, and path- 


_ logic findings are reviewed. Otaigia or 
fullness and pharyngitis were the most 
commonly reported symptoms. 


Acute 
middie ear pathologic. conditions were 


_ otoscopically contirmed in 13 ears. Effu- 
sion was present in five of six ears that 
_- were selected for myringotomy. The clini- 
“eal: implications of positive middie ear 


pressure would be particularly important 
when ‘screening in a nonmedical setting 


; and in the examination of infants. These 


findings are also important for consider- 

ing the role of positive middle ear pres- 

sure in the pathogenesis of otitis media. 
(Arch Otolaryngol 1981;107:353-356) 


he diagnosis of a middle ear path- 

ologic condition has traditionally 
been based on otoscopic and audiomet- 
rie findings. Otoscopy is probably the 
most common method used to identify 
otitis media with effusion; however, it 
has been suggested that tympanome- 
try can provide invaluable informa- 
tion relative to this diagnosis.! The 
reports in the literature on the predic- 
tive capability of tympanometry with 
regard to otitis media are replete with 
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controversy. Numerous classification 
schemes exist?’ that attempt to align 
tympanometric configurations with 
pathologic conditions. The correspon- 
dence of the type-B or flat tympano- 
gram with a fluid-filled ear, as 
described by Jerger,? is well known**; 
however, the interpretation of the 
type-C or negative pressure tympano- 
gram is the subject of much debate. 
The contention by Jerger and col- 
leagues that tympanometry is not a 
good predictor of otitis media with 
effusion is perhaps still true; yet, the 
more elaborate classification schemes’ 
for tympanometric data have en- 
hanced the predictive capability con- 
siderably. 

One specific observation that was 
cataloged by Paradise et al,* and not 
by Jerger, was that of positive middle 
ear pressure. In this case, the air 
pressure within the middle ear cavity 
is presumed to exceed the ambient 
atmospheric pressure. Suggested in- 
terpretations of this finding include 
artifact, acute otitis media, and bul- 
lous myringitis.* The literature con- 
tains normative positive pressure cri- 
teria that range from +50 to +200 
mm H,0.** To our knowledge, no data 
regarding incidence for this phenom- 
ena have been reported nor have any 
series of cases been studied. The 
intent of the present study was to 
present such a series of patients who 
demonstrated positive pressure 
greater than +49 mm H,O," in an 
effort to advance our understanding 
of this tympanometric configuration. 
We report our otoscopic, pathologie, 
and audiologic findings. 


Subjects and Methods 


Otoscopy, audiometry, and tympanome- 
try were performed routinely on 750 





patients who had ear-related complaints: 
During a two-year period, tympanometry. 
disclosed a pressure peak at or higher than 
+50 mm H;0 in 13 patients (16 ears), The 
seven female and six male patients. rangi 

in age from 9 to 70 years, with a mean ag 
of 27 years. 

Pneumatic otoscopy was pertoni o! 
each patient who demonstrated. positive 
pressure with the use of a binocular operat 
ing microscope. Tympanometry was per- 
formed with the use of an acoustic imped 
ance meter, which was coupled to a manua 
tympanogram plotter. The validity of the 
positive pressure peak that was observ: 
was attested to by the following’ pr 
dures. In each case,.a new hermet 
was obtained, and the tympanogram wa 
retraced. The patient was then instruct 
to try to “unplug” his ear by way of : 
Valsalva maneuver, cough, or swallow, and. 
the tympanogram was once again plotted. : 
We did not include any patient who showed 
a substantial change in pressure (+50 mm. 
H:O) on these retests. Artifactual: positiv 
pressure can be measured in the absence of 
a complete seal and after a sneeze or 
Valsalva maneuver. 

Conventional audiometric techniques 
were used to obtain air and bone conduc: 
tion thresholds for each patient. The 
patient was seated in a sound-insulated - 
chamber and tested with a clinical audiom- 
eter, which was adjacent to the sound 
room. The patients were then immediately 
returned to a physician who recommended 
treatment in light of subjective complaints 
and otoscopic and audiologie findings. In 
six cases, a myringotomy was performed 
immediately with the use of an anesthetic 
given for local effects. All of the 13 
patients received medication. 








RESULTS 


Sixteen positive pressure tympano- 
grams, defined as peak pressure 
exceeding +49 mm H,O, were ob- 
tained in 13 patients during a two- 
year period. Approximately 1,500 ears 
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Data on 13 Patients With Positive Middle Ear Pressure* 


Patient; 





























Data 1 2 3 4 5 6 7 8 9 

Age, yr/Sex 23/F 29/M 21/M° 39/F 26/M 27/F 17/M 9M 
Ear R R L R L R L R L 
Clinical symptoms 

Otalgia + + — + + — + _ za 

Fuliness — + + + + _ + _ + 

Tinnitus + — + _ _ _ = me + 

Sore throat + + + — ~ + - = + 
Clinical appearance 

Red tympanum + + + + + + + pm + 

Bulging tympanum + — — + — = va =< 
Tympanometry 

Peak pressure, mm H,O +250 +150 +150 +150 +100 +100 +100 +100 


























70/M 31/F 


+80 +65 +80 +225 +50 +200 +65 +50 



































10 11 
19/F 


L R L R 5 R L 





+ + + + — ~ + 
+ + + + + + + 
+ si iesi; en i ~ = 
+ + ~ ~ ~ + = 
+ + + - _ + + 

_ — — _ - + 





Compliance N B R N R R N B N R R N N N N N 
Contralateral tympanogram 
typet A C B c Cc A B A Cc Cc 
Audiometric ACT, dB HL 
250 Hz 5 10 15 0 15 10 5 10 10 30 15 5 25 40 10 5 
500 Hz i 10 15 20 5 5 15 15 5 5 25 15 10 20 30 10 10 
1,000 Hz 5 10 15 5 5 20 15 5 5 30 5 10 20 10 10 10 
2,000 Hz 5 15 5 5 15 20 10 0 10 10. 15 10 15 10 5 5 
Treatment/ findings 
Acute pathologic condition + + + + + + + — + + + + + + + + 
Myringotomy + _ + + + + — — — + — — _ - _ = 
Effusion _ + + + + + 


*N indicates normal: B, borderline; R, reduced; ACT, air conduction threshold; and HL, hearing level. 


+Patients 11 through 13 showed abnormal findings bilaterally; findings for both ears are given. 
{Tympanogram types (A, B, and C) are given according to Jerger’s’ classification. 


were screened tympanometrically 
during the course of this study. Thus, 
the incidence of positive middle ear 
pressure in patients with ear-related 
complaints is 1.7%. Three patients who 
are described further demonstrated 
bilateral positive pressure. 


Clinical Appearance 


Twelve of the 13 patients initially 
had symptoms of upper respiratory 
tract or otologic disease (Table). 
Patient 8 (Table) was asymptomatic 
at the time of examination; however, 
he reported a recent history of Eusta- 
chian tube dysfunction and upper res- 
piratory tract infection. The onset of 
symptoms was typically between one 
and six days. The most common com- 
plaints were of otalgia (ten ears) or 
fullness in the affected ear (seven 
ears) and pharyngitis (ten patients). 
Patient 13 (Table) had acute laryngi- 
tis. Four patients complained of inter- 
mittent tinnitus, and none of the 
patients reported hearing loss as a 
symptom. 


Otoscopy 


Pneumatic otoscopy was performed 
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by an otolaryngologist. The tympanic 
membrane was described as red in 18 
ears and bulging in five ears. Only one 
ear was described as normal in ap- 
pearance. Decreased mobility was evi- 
dent in 15 ears. 

A clinical diagnosis of acute otitis 
media was made in 11 ears and of 
bullous myringitis in two ears. 


Tympanometry 


Substantive positive pressure was 
defined for the purposes of this study 
as a peak at or above +50 mm H,O. 
The pressure peak fell between 50 and 
99 mm H,O in six ears and between 
100 and 250 mm H,O in ten ears. 
Compliance, measured as the distance 
from the peak to the base on the 
tympanogram, was reduced (0.25 mL) 
in five ears, borderline normal (0.25 to 
0.30 mL) in two cases, and within 
normal limits for the remaining nine 
ears. 

Only three patients exhibited nor- 
mal tympanograms in the ear opposite 
to the symptomatic ear. Three posi- 
tive pressure tympanograms, two flat 
tympanograms, and five negative 
pressure tympanograms (< —100 mm 






H,O) were obtained in the contralat- 
eral ear. 


Audiometry 


Hearing loss with regard to a 20-dB 
hearing level (HL), according to the 
standards set by the American Na- 
tional Standards Institute in 1969, 
was present in two patients (three 
ears). Patient 10 (Table) demon- 
strated air conduction thresholds of 30 
dB HL at 250 Hz, 25 dB HL at 500 Hz, 
and 30 dB HL at 1,000 Hz, with a 
positive pressure peak of +65 mm 
H,O. Patient 12 (Table) exhibited pos- 
itive pressure with abnormal hearing 
thresholds - bilaterally. In one ear 
(peak = +200 mm H,O), the hearing 
levels were 40 dB at 250 Hz and 30 dB 
at 500 Hz. In the other ear 
(peak = +50 mm H,O), the hearing 
threshold. fell outside the normal 
range at 250 Hz by 5 dB. All bone 
conduction thresholds. were well with- 
in normal limits. Hearing loss was not 
correlated with the extent of excur- 
sion of the pressure. peak. 


Pathologic Conditions 


The selection of six ears for myrin- 
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gotomy was based on clinical findings. 
The presence or absence of effusion in 
the ears that were subjected to myrin- 
gotomy is given in the Table. In five 
cases (Table, patients 3 through 6 and 
10), effusion was present. The peak 
locations in these ears ranged from 
+65 to 150 mm H,O. In four cases, the 
compliance was reduced, and in the 
remaining case, the eardrum was visi- 
bly bulging. No effusion was present 
for patient 1 (Table), although a peak 
pressure of. +250 mm H,O coexisted 
with a bulging tympanum. The com- 
pliance of the system was normal. 


Summary of Findings 


All but three of the 16 ears that 
exhibited positive pressure on tympa- 
nometry in excess of +49 mm H,O 
appeared otoscopically to be infected. 
Two of the three normal-appearing 
ears were found in one patient who 
reported otalgia and pharyngitis and 

. demonstrated the most notable de- 
gree of conductive hearing loss. The 
“remaining patient (Table, patient 8) 
was asymptomatic, but he reported a 
recent. upper respiratory tract infec- 
tion. It is impossible to speculate on 
the presence or absence of effusion in 
the remaining ears. However, the 
presence of an acute pathologic condi- 
tion was confirmed in 15 of 16 inci- 
dences of positive pressure that 
exceeded +49 mm H,O, and a remain- 
ing case showed symptoms that were 
suggestive of a pathologie condition. 


COMMENT 


As previously stated, the purpose of 
this study was to correlate informally 
clinical and pathologic findings sur- 
rounding positive pressure (> 50 mm 
H.O) indicated by tympanometry. 
Positive pressure of this magnitude 
occurred in 1.7% (13) of patients who 
underwent examination in an ear, 
nose, and throat clinic for ear-related 
complaints. Three patients exhibited 
bilateral positive pressure. The results 
clearly indicated common symptoms 
among these patients, including re- 
cent onset of upper respiratory tract 
infection, otalgia, aural fullness, and 
sore throat. An acute infection (acute 
otitis media or bullous myringitis) was 
diagnosed in 15 of 16 ears that exhib- 
ited positive middle ear pressure. Mid- 
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dle ear effusion was present in five of 
six ears that were subjected to para- 
centesis. Four of these five ears 
showed reduced compliance on tym- 
panometry. Although positive middle 
ear pressure is neither necessary nor 
sufficient for a diagnosis of an acute 
infection, this finding should raise the 
index of suspicion for infection. The 
coupling of otalgia/fullness or phar- 
yngitis with positive middle ear pres- 
sure (> 50 mm H,O) and reduced com- 
pliance should suggest the possibility 
of effusion. 

Confirmation for this interpreta- 
tion of the data is found in previously 
reported studies. A study of 84 chil- 
dren with a history or otoscopie evi- 
dence of recurrent acute otitis media 
suggested that low compliance, shown 
by tympanometry, was the best indi- 
cator of middle ear effusion, with 
effusion being highly probable in 
cases of high negative (< ~200 mm 
H,0), high positive (> +200 mm H,0), 
or indeterminant pressure peaks.* 
Paradise et al’ defined seven tympan- 
ometric configurations in relation to 
middle ear effusion, based on tympan- 
ograms from 280 young subjects. This 
classification scheme was based pri- 
marily on pressure-compliance rela- 
tionships and secondarily on slope 
gradients. An otoscopie diagnosis of 
middle ear effusion was made in three 
of the seven ears (48%) that exhibited 
positive middle ear pressure (>50 mm 
H.O) with normal compliance and 
slope features. 

Haughton* compared findings on 
paracentesis with preoperative tym- 
panometric findings in 239 ears of 
children older than 3 years. Notable 
positive middle ear pressure (>50 mm 
H.O) was found in 1.1% of 104 ears 
with effusion and in none of the 185 
dry ears. 

In an effort to evaluate the predic- 
tive capability of tympanometry 
further, acoustic immittance data 
were collected on 161 ears with diag- 
nosed acute otitis media.’ Flat or 
shallow/rounded configurations con- 
stituted 74.5% of the tympanograms; 
11% of the tympanograms showed 
negative pressure (< —200 mm H,0), 
6% of the tympanograms showed posi- 
tive pressure (> +100 mm H,0), and 
9% of the tympanograms were classi- 


fied as normal. Thus, in a highly sus- 
pect population for acute otitis media, 
the incidence of positive pressure 
increases to 6%. This percentage 
might have been higher if a criterion 
of +50 mm H,O had been used instead 
of +100 mm H,O. This would. also 
have reduced the number of normal 
tympanograms that were observed 
with visibly pathologic ears. A study 
of 333 children (599 ears), who were 
scheduled for bilateral myringotomy - 
with tubes based on recurrent acute 
otitis media or otoscopic evidence of | 
otitis media with effusion, disclosed 
five cases of positive middle ear pres- 
sure (> +50 mm H,O). One of these: 
ears demonstrated effusion at. sur- 
gery.’ 

Thus, positive middle ear pressure | 
is not unheard of, even though it is 
uncommon. A more interesting fnd- 
ing is the consistent association of | 
positive middle ear pressure with mid- 
dle ear pathologic conditions. 

The development of acute otitis 
media has been thought to follow a 
sequence of steps that starts with the 
obstruction of the Eustachian. tube. 
Air is then absorbed from the middle 
ear cavity and causes a vacuum or... 
negative pressure, which facilitates 
the accumulation of effusion and the ` 
migration of secretions and orga- — 
nisms from the pharynx?" One - 
would then predict a type-C tympano- 
gram to precede incidences of otitis 
media. With the accumulation of fluid; 
the middle ear volume is reduced, and 
the height and shape of the tympano- 
gram are gradually modified, ulti- 
mately appearing flat. 

Groothuis et al? did not confirm the 
hypothesis that a middle ear vacuum 
(type-C tympanogram) precedes otitis 
in children in their extensive study of 
serial tympanograms that precede 
incidences of otitis media. The ab- 
sence of negative pressure before epi- 
sodes of acute otitis media and the 
occasional presence of positive pres- 
sure during episodes of acute otitis 
media seem to mandate an alternative 
explanation of the pathologie se- 
quence. Feldman‘ described acute oti- 
tis media as an infection of the middle 
ear mucous membrane that often 
includes the Eustachian tube, antrum, 
and pneumatic cell system, and it is 
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seen as a complication of infection of 
the rhinopharynx. The onset is imme- 
diate and initially appears with otal- 
gia and hearing loss. Otoscopy dis- 
closes a bulging red eardrum. Thus, 
the symptoms reported by the pa- 
tients described previously would 
seem to be consistent with this dis- 
ease. Tympanometry can yield confus- 
ing results because, in the early stages 
of the disease process, effusion is 
accumulating rapidly in the presence 
of air, thus creating a positive middle 
“ear pressure. A swollen Eustachian 
tube precludes equalization of this 
pressure. Once the effusion complete- 
ly occupies the cavity, tympanometry 
‘will show more typical findings. As 
‘the infection subsides, there will be 
occasions when the middle ear pres- 
sure is once again highly positive 
after a sneeze or blowing of the nose. 
“Middle ear pressure is a dynamic 
parameter and may reflect middle ear 
disease in various stages of remission 
or regression.’ Although Feldman’ 
indicated that the tympanogram is 
not necessary for the diagnosis of 
acute otitis, if we accept that early 
damage to the mucosal lining predis- 
poses a patient to recurrent otitis 
media,” early detection and aggres- 
sive treatment of acute otitis would 
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seem to be critical. In the infant in 
whom otoscopic examination is often 
restricted and subjective symptoms 
are unavailable, the positive pressure 
tympanogram could provide an impor- 
tant clue for differential diagnosis. 
Cantekin et al' found that tympanom- 
etry did supplement otoscopy diagnos- 
tically. 

Although several factors can ac- 
count for the occurrence of positive 
middle ear pressure, it is clear that the 
possibility of acute otitis media should 
be considered. This is of particular 
importance when screening outside of 
a medical setting and in the case of 
infants. The index of suspicion for 
acute otitis media is considerably low- 
er in an asymptomatic patient. How- 
ever, an absence of hearing loss does 
not negate the potential. clinical 
importance of positive middle ear 
pressure. 

Cognizance of the apparent. rela- 
tionship between positive middle ear 
pressure and acute middle ear patho- 
logic conditions should enhance the 
predictive capability of tympanome- 
try. The optimal utilization of any 
procedure requires a sensitive classifi- 
eation network that accounts for the 
infrequent, although clinically rele- 
vant, findings. 
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In the present study, these data 


-were collected on a population that 


was at risk for middle ear pathologic 
conditions. The incidence. of positive 
middle ear pressure in nonrisk popula- 
tions is unknown. In’ this study, it 
appeared that reduced compliance in 
conjunction with positive pressure 
was highly predictive- of effusion 
(67%). However, it is. not known 
whether effusion was present in any 
ears that exhibited positive pressure 
and normal compliance. It remains to 
be seen whether acoustic reflex data 
would contribute to the sensitivity or 
specificity of diagnosis for effusion in 
these ears. To our knowledge, no data 
exist regarding the spontaneous 
course to be expected in the case of 
positive middle ear pressure. Conver- 
sion to normalcy for.type-C tympano- 
grams has been reported as high as 
70%." A similar finding with positive 
pressure would certainly dilute its 
clinical importance. 

Despite these issues, positive mid- 
dle ear pressure seems to be a diag- 
nostic finding that is predictive of 
acute middle ear pathologic condi- 
tions. It would be advantageous for 
those investigators who use tympan- 
ometry to expand their classification 
paradigms to include this finding. 
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Binaural Masking-Level Differences 
in Neurological Disorders 


George E. Lynn, PhD; John Gilroy, MD; Patricia Connelly Taylor, MA; Rosalind P. Leiser, MA 


® Binaural, speech detection masking- 
level differences (MLDs) were measured 
“jn 26 patients with documented brainstem 


as and cerebral level lesions and in ten con- 


‘trol ubjects with normal hearing to deter- 
a the lesion’s effects on the size of the 
MLD. Lesion level was determined on the 
basis of clinical findings, roentgeno- 
graphic studies, auditory evoked potential 
recordings, and surgical findings when 
appropriate. Results showed there were 
no significant differences between MLDs 
of normal subjects and of patients with 
cerebral level or rostral pontine, midbrain, 
or thalamic level lesions. For patients with 
pontomedullary level lesions, MLDs were 
significantly smaller than for other 
groups. Findings support the hypothesis 
that speech MLDs may originate from 
auditory centers at the pontomeduliary 
region of the brainstem and may be a 
useful test to aid in the localization of 
central auditory dysfunction. 
(Arch Otolaryngol 1981;107:357-362) 





he binaural “masking-level differ- 
ence” (MLD) may be defined as a 
psychoacoustic phenomenon in which 
binaural auditory sensitivity for ei- 
ther tones or speech may be improved 
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in the presence of masking noise by 
the introduction of an interaural 
phase difference on either the binau- 
ral signal or on the masking noise. 
This improvement in function results 
from a release from auditory masking 
that occurs following a reversal of 
phase of one of the two signals arriv- 
ing at each ear simultaneously. When 
the signal and noise are inphase at the 
two ears (SoNo), the listening condi- 
tion is called “homophasic.” In this 
condition, the noise has its maximum 
masking effect on threshold sensitivi- 
ty and is the most difficult condition 
in which to detect the presence of the 
signal. When the phase of either the 
signal or noise is reversed (180°) at the 
two ears (Sa No or SoNz), the listening 
condition is called “antiphasic.” In 
this condition, the noise has less of a 
masking effect than in the homophas- 
ic condition; hence, a release of mask- 
ing oceurs and threshold sensitivity 
for the signal is improved. The MLD 
represents. the improvement in 
threshold sensitivity under antiphasic 


-listening conditions relative to the 


homophasic condition and is usually 
expressed in decibels. 

The MLD in normal listeners 
ranges from approximately 8 to 12 dB, 
varying somewhat with the type of 
signal being presented, response task, 
and whether the signal or the noise is 
out-of-phase interaurally.~* Patients 
with hearing loss from peripheral 
lesions of the middle ear, inner ear, or 
auditory nerve have MLDs that are 


often smaller than normal?*' This 
reduction in MLD size has been attrib- 
uted to such factors as (1) differences . 
in threshold sensitivity between ears’ 
for the signal and the noise, (2) distor- 
tion in signal transduction in the 
inner ear, and (3) alteration in the 
coding or transmission. of information 
from the peripheral ear to the central 
auditory system?’ Cortical lesions 
have been shown to have no signifi- 
cant effect on MLDs for either pure 
tones or speech,’* but patients with 
multiple sclerosis (MS) or other brain- 
stem abnormalities have MLDs that 
are significantly smaller: than. nor- 
mal.** These findings would suggest 
that MLDs are mediated in the CNS 
somewhere below the auditory cortex, 
where the potential exists for some 


form of auditory processing that cor 


relates binaural information received 
from the two ears, 

We investigated ‘the effects of cen- 
tral lesions on the MLD phe 
The purpose was to determine w heth- 
er the size of the MLD is rélated tothe- 
level of the lesion in the: ONS and 
whether the binaural MLD test might 
be clinically useful for localizing | 
lesions of the central auditory nervous 
system. oe 












SUBJECTS AND METHODS 
Subjects 


Masking-level differences for speech 
were recorded in ten control subjects with 
normal hearing and in 26 patients with 
well-documented lesions localized to the (1) 
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pontomedullary region of the brainstem, 
(2) the rostral- pontine, midbrain, and tha- 
lamic regions, and (8) the cerebral hemi- 
spheres and cortical levels. To eliminate 
the effects of peripheral lesions on the 
MLD, only patients with normal audio- 
grams and interaural threshold differences 
not exceeding 15 dB between 250 and 4,000 
Hz were admitted to the study. In the 26 
patients with CNS lesions, the level of 
involvement was determined by neurologi- 
cal, roentgenographic, and surgical exami- 
nations, when appropriate, and by the 
results of auditory evoked brainstem 
potential studies (AEPs). 

Group 1 included 12 patients with known 
cerebral lesions. This group contained six 
patients with seizure disorders involving 

the temporal and parietal lobes of the brain 
and one patient with each of the following: 
‘Alzheimer’s disease, meningioma of the 
left: frontoparietal region, right temporal 
lobe atrophy from an earlier gunshot 
wound, contusion and possible laceration of 
the temporoparietal lobe area, abscess in 
the left hemisphere, and arachnoidal cyst 
involving the left parietal lobe. There were 
‘no clinieal or roentgenographic signs of 
brainstem involvement in these cases. The 
AEPs were normal bilaterally in all of 
these patients, indicating no apparent 
deficit in electrical activity of auditory 
systems in the brainstem. 

Group 2 comprised four patients with 
lesions involving auditory centers and 
pathways in the rostral region of the pons 
and caudal midbrain and one patient with 
involvement of the thalamus. There were 
two cases of MS, one patient with a pinea- 
loma causing pressure on the midbrain, one 
patient with cerebellar hemangioblastoma 
with roentgenographic evidence of pres- 
gure on the midbrain in the region of the 
inferior colliculus, and one patient with 
glioma involving the right thalamus. In 
each of these five cases, AEPs showed 
normal waves I, H, and III bilaterally and 
abnormal waves IV and V, or V alone, on 
one or both sides. The clinical findings, 
roentgenographie studies, and AEP record- 
ings indicated pontomesencephalic or thal- 
amic level lesions in these cases. There was 
no evidence of caudal pontine involvement 
in any of these patients. 

Group 3 comprised nine patients with 
intrinsic pontine lesions involving the pon- 
tomedullary region on one or both sides of 
the brainstem. There were eight cases of 
MS and one patient with glioma on the left 
side of the pons. The AEP recordings 
revealed normal wave I bilaterally in all 
cases and abnormal brainstem components 
(waves II, HI, IV, and V} on one or both 
sides, suggesting involvement of the upper 
medulla and caudal pons. 
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Table 1.—Mean Masking-Level Difference (MLD), Range, and SD 
Under SaNo and SoNa Antiphasic Conditions* 





Normalt 
Cerebral lesion 


Upper pons, midbrain 
or thalamic lesion 


Pontomedullary lesion 

















*SqNo indicates signal reversed; SoNz, noise reversed. 


From Michaud.’ 


Methods 


Binaural MLDs were measured 
with speech stimuli using Berlin’s 
recorded consonant-vowel (C-V) mate- 
rial." The binaural speech detection 
threshold was obtained in the pres- 
ence of 80 dB sound pressure level of 
white noise using the Tillman-Olsen 
audiometric technique.’ For each pa- 
tient, the speech detection threshold 
was measured first in the homophasic 
condition (SoNo) followed by the two 
antiphasie conditions (SNo and 
SoNz). In the normal group of sub- 
jects, the two antiphasic conditions 
were counterbalanced. The MLD was 
determined by subtracting the anti- 
phasic threshold from the homophasic 
threshold. 

A one-way analysis of variance was 
performed on the MLD data for each 
antiphasic condition separately. The 
strength-of-association measure ( w”) 
was computed for significant main 
effects to estimate the percentage of 
the variance attributable to the inde- 
pendent variable (lesion level). Post- 
hoc specific comparisons were con- 
ducted using the Newman-Keuls pro- 
cedure for unequal sample sizes." 

Auditory evoked brainstem poten- 
tials were recorded with monaural 
click stimuli presented at 75 and 85 dB 
hearing level using Pz and either mas- 
toid or earlobe electrode placement. A 
total of 1,000 clicks were presented at 
a rate of 11/s and averaged with 256 
data points over an analysis interval 
of 14.28 ms. Filter band-pass was 150 
to 3,000 Hz. . 


RESULTS 


Mean MLDs for both S7No and 
SoNv antiphasic conditions are given 
in Table 1 for the normal subjects and 
the three groups of patients. Normal 


MLDs averaged 12.2 and 10.2 dB ina 
range of 8 to 14 dB, with a SD of 1.1 
dB for each condition. The 17 patients 
with lesions at the cerebral and upper 
pons, midbrain thalamic levels had 
average MLDs ranging from 8.4 to 
10.6 dB that were virtually indistin- 
guishable from those of the normal 
group. Individual scores varied within 
the same range as the normal sub- 
jects. The nine patients with brain- 
stem involvement extending caudally 
to the pontomedullary region had 
average MLDs of 2.4 and 2.3 dB for 
the two antiphasic conditions. In this 
group, only two patients had MLDs as 
large as 5 dB; the others had MLDs 
between 0 and 4 dB. Average MLDs 
for each group are displayed in graph- 
ic form in Fig 1. 

The results of the statistical analy- 
sis are summarized in Table 2. The 
findings for each antiphasic condition 
indicated significant differences 
among the means, (3,32) = 50.1 
(S7No) and 44.3 (SoNz), P < .001. Spe- 
cific comparison testing revealed that 
the means of the normal control sub- 
jects and the patient groups with cere- 
bral and upper pons, midbrain, tha- 
lamic level lesions did not differ sig- 
nificantly. However, the mean MLDs 
for the pontomedullary patient group 
were significantly lower than the 
mean scores for the other three groups 
at the .001 level. The œ values were 
0.80 (SNo) and 0.78 (SoNz), which 
indicated a strong influence of lesion 
level. on MLD score in that 78% to 80% 
of the variability in the MLDs could be 
attributed to the effect of the level of 
the lesion. 


REPORT OF CASES 


Case 1.—A 28-year-old man was admit- 
ted to the hospital with a complaint of 
severe left-sided headache of seven days’ 
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Table 2.—Analysis of Variance* 


o Normal 
o Cerebral 

A Upper Pons, Midbrain, Thalamic 
® Pontomedutlary 


Fig 1.—Mean masking-level differences 
(MLO) for normal subjects (N = 10) and 
three groups of patients with cerebral 
(N = 12), upper pons, midbrain, or tha- 
lamic (N= 5), and  pontomedullary 
(N = 9) level lesions. SNo indicates sig- 
nal reversed; SoNz, noise reversed. 









Source df $SS MS F 








Level of 

lesion 3 
Error 32 
Total 35 


525.95 
411.94 


175.32 50.1} 
3.50 
















Level of 

lesion 3 
Error 32 
Total 35 


381.84 
91.72 


127.28 44.3ł 
2.87 







*SS indicates sum of squares; MS, mean of 
squares. 
{F(3,32) = 6.96, P = .001. 


duration with some blurring of vision. He 
had had a severe productive cough for four 
weeks prior to the onset of the headache. 
On examination, he was febrile and 
obviously ill. The chest showed adequate 
air entry, with diffuse bronehi in all areas. 
Neurologically, he was disoriented to time 
and place and denied any symptoms apart 
from the left-sided headache. Results of 
examination of cranial nerves and the 
motor system were normal. Sensation 
seemed to be intact. Deep-tendon reflexes 
were normal and symmetrical bilaterally 
with bilateral plantar flexor responses. 
There was a moderate degree of nuchal 
rigidity. An EEG showed diffuse slowing 
in the Grange, with intermittent ô activity 
over the left hemisphere. Auditory evoked 
potential recordings from stimulation of 
each ear (Fig 2) showed normal absolute 
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Right Ear 
(Pz-M2) 


Left Ear 
(Pz-M1) 


components are normal bilaterally. 


and interpeak latencies for all components 
with normal amplitudes and wave morpho- 
logic characteristics. There was no evi- 
dence of brainstem involvement demon- 
strated in these recordings. Computed 
tomography (CT) (Fig 3) showed the pres- 
ence of an area of decreased density in the 
left posterior-temporal and parietal re- 
gions surrounded by a zone of edema. The 
lucent area showed ring enhancement fol- 
lowing infusion of iodine, and there was 
marked displacement of the left lateral 
ventricle and midline structures from left 
to right. A diagnosis of brain abscess was 
made and the patient was treated. with 
trephination, surgical drainage of the 
abscess, and antibioties. Serial CT scans 
showed progressive reduction in the size of 
the abscess, and the small residual capsule 
was excised successfully. 

Audiometric findings are shown in Fig 4. 
The audiogram was normal bilaterally. 
Preoperatively, undistorted phonetically 
balanced (UD PB) word discrimination was 
normal on both sides. Low-pass filtered PB 
discrimination (LPF PB) was normal in 
each ear, but slightly poorer in the right 
ear than in the left. Discrimination for 
dichotic material was definitely abnormal 
in the contralateral right ear (68%) and 



















Fig 2.—Case 1. Short-latency auditory evoked potentials from patient with left temporo- ‘ : 
parietal abscess. Absolute and interpeak latencies, amplitudes, and waveform of. all 


mildly reduced (85%) in the left ear, consis- 
tent with the effects of a left temporal lobe 
lesion. Six days postoperatively, the ques- 
tionable abnormal LPF and definitely. 
abnormal dichotic. test scores returned to: 
normal, The MLD scores of 10 and-12°dB 
were normal preoperatively and postopera- 
tively. i : 
Case 2.—Diplopia developed in a 36-year- 
old man in February 1975. The condition 
persisted, and a diagnosis of brain tumor 
involving the quadrigeminal plate was 


made by CT in March 1977. Auditory 


evoked potential obtained at that time are 
shown in Fig 5. All major positive péaks 
could be identified on both sides. Absolute 
and interpeak latencies for waves I, I, IL, 
and IV were normal bilaterally: Wave V 
was diminished in amplitude bilaterally, 
with distorted waveform. The II-V and 
I-V interpeak latencies were prolonged 
more than 3 SDs and were definitely 
abnormal. These recordings demonstrated 
abnormal evoked electrical activity from 
auditory centers and pathways at the pon- 
tomesencephalie level of the brainstem on 
both sides. There was no electrophysiologi- 
eal evidence of involvement of the caudal 
regions of the pons on either side. Clinical- 
ly, the patient’s condition deteriorated, 
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Fig 4.—Case 1. Audiometric findings from patient with brain 
abscess, left temporoparietal region. Audiogram and undistorted 
phonetically balanced (UD PB) discrimination are normal bilater- 
ally. Preoperative low-pass filtered PB (LPF PB) and dichotic 
speech discrimination scores are abnormal for right ear, consis- 
tent with left temporal abnormality. Normal scores six days 
postoperatively. Masking-level differences (MLD) of 10 and 12 dB 
are normal: preoperatively and postoperatively. SNo indicates 
signal reversed; SoNz, noise reversed. 
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Fig 3.~Case 1. Computed tomographic scans showing area of decreased density in left 
temporoparietal region of brain, with displacement of left lateral ventricle. 


with increasing diplopia, dysarthria, dys- 
phagia, and quadriparesis. A second CT 
sean showed extension of the tumor into 
the region of the splenium:of the corpus 
callosum and the presence of hydrocepha- 
lus. Ventricular peritoneal shunt: produced 
improvement for about six weeks, but pro- 
gressive deterioration followed and the 
patient died in March 1978. Autopsy 
revealed the presence of neuroblastoma 
replacing the pineal gland and extending 
from the upper surface of the cerebellum to 
the splenium of the corpus callosum. There 
was pressure on the quadrigeminal plate. 
Audiometric findings obtained at the 
time the diagnosis was made are shown in 
Fig 6. The audiogram and UD PB discrim- 
ination scores were normal bilaterally. The 
MLDs were 12 and 6 dB for the SwNo and 
SoNa antiphasic conditions, respectively. 
Case 3.—A 17-year-old boy was admitted 
to the hospital with a four-week history of 
diplopia, vertigo, dysarthria, dysphagia, 
and ataxia. Neurological examination re- 
vealed the presence of complete. paralysis 
of lateral gaze to the left side and coarse 
nystagmus of the abducting eye on right 
lateral gaze, with inability to abduct the 





Fig 5.—Case 2. Short-latency auditory evoked potentials from 
patient with neuroblastoma of pineal body. I-V and IlI-V interpeak 
latencies are abnormally prolonged bilaterally, with reduced V 
amplitude and distorted waveform. 


75 dB 
T73 


Right Ear 
(Pz-M2) 


Left Ear 
(Pz-M1) 
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left eye. There was bilateral facial weak- 
ness and quadriparesis with severe ataxia 
of gait. The AEPs are shown in Fig 7. All 
major positive peaks could be identified in 
the recordings from right-ear stimulation. 
Absolute and “interpeak latencies and 
amplitudes for components I, II, and HI 
were normal. The ILI-V and I-V interpeak 
latencies were abnormally. prolonged about 
3 SDs. On the left side, the side of the mass 
lesion, only wave I could be identified with 
certainty; the absolute latency, amplitude, 
and waveform were normal, Waves II, IH, 


¿i0800 Hz 1 kHz 2 kHz 


w: 
a 
ge: 
go 
a 
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< CUD PB, 
%. Correct 





Fig 6.—Case 2. Audiometric findings from patient with neuroblas- 
toma of pineal body. Audiogram and undistorted. phonetically 
balanced (UD PB) speech discrimination are. normal. bilaterally. 
Masking-level differences (MLDs) of 12 and 6 dB are not reduced 
significantly for either antiphasic condition. 





Fig 8.—Case 3:-Computed tomographic scans showing iodine- 
enhanced mass lesion in anterior portion of posterior fossa 
involving pons left of midline, with dilation and displacement of 
fourth ventricle. 


Fig 9:—Case 3. Audiometric findings from patient with left pontine 
tumor. Audiogram and: undistorted phonetically balanced (UD 
PB) speech discrimination are normal bilaterally. Masking-level 
differences (MLDs) of 0 and 2 dB are reduced: significantly for 
both antiphasic conditions. S7No indicates signal reversed; 


SoNz, noise reversed. 
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MLD, dB 
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IV, and V could not be identified because 
of significant reduction in amplitude and 
waveform distortion. The AEP findings 
were consistent with an intrinsic pontine 
lesion with involvement of the pontomedul- 
lary region of the brainstem on the left 
side. Computed tomography showed the 
presence of a mass in the brainstem to the 
left of midline involving the whole of the 
pons and producing dilation and displace- 
ment of the fourth ventricle (Fig 8). These 
findings were compatible with the diagno- 
sis of brainstem glioma. The patient's 
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Fig 7.—Case 3. Short-latency auditory evoked potentials from 
patient with intrinsic left pontine tumor with hydrocephalus. On o. 
left side, wave | is normal. Waves Il through V cannot be identified » 

because of reduced amplitude and distorted waveform. On: right 
l-V and Ill-lV interpeak latencies are abnormally pro- 


500 Hz 





condition deteriorated and he died three 
months later. 

The audiogram and UD PB scores (Fig 9) 
were normal bilaterally. Masking-level dif- 
ferences of 0 and 2 dB for each antiphasic 
condition were significantly reduced. 


COMMENT 


We investigated. the effects . of 
lesions at different levels of the CNS 














on the binaural MLD. for. speech. — 


Results showed a significant reduc- 
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tion in the size of the MLD when the 
pontomedullary regions of the brain- 
stem were involved. This reduction 
was not present in higher-level lesions 
of the midbrain, thalamus, or cerebral 
hemispheres. Findings confirm the 
results of earlier studies, which indi- 


cated that abnormally small MLDs 


occur in patients with CNS lesions 
below the cerebral hemispheres,?**"' 
but does not support the contention of 
Noffsinger et al’ “that MLD per- 
formance is sensitive to pathology 
throughout much of the central audi- 
tory nervous system.” This belief was 
based on a study of patients with MS 
in which the number of cases with 
reduced (abnormal) MLDs was found 
to be as great in patients with no 
clinical signs of brainstem abnormali- 
ty as in cases where there were clinical 
signs or symptoms of brainstem 
involvement. However, there is a 
known. disparity or dissociation be- 
< tween the clinical signs of MS and the 
“presence or extent of demyelinating 
< Jesions.'* Thus, the incidence of abnor- 
mally small MLDs with regard to level 
of involvement may be difficult to 
determine accurately in patients with 
MS when the level of the lesion is 
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determined solely on the basis of the 
clinical signs, In the present study, 
MLDs were found to be significantly 
reduced only in cases with pontomed- 


ullary involvement of the brain- 
stem. 

It has been known since the work of 
Licklider'* and Hirsh” that masked 
thresholds improve under antiphasic 
listening conditions and that some 
form of cross-correlational analysis of 
information received binaurally from 
the two ears in the central auditory 
nervous system is responsible for the 
release of masking phenomenon. The 
region of the superior olivary nuclei in 
the caudal pons would seem to be 
particularly suited to carry out this 
function, since this is the first ana- 
tomical site where integration of 
information from the two ears occurs. 
There is ample anatomical and physio- 
logical evidence to support this 
hypothesis.'’* Our findings offer evi- 
dence that the binaural speech MLD is 
mediated at this level in the brain- 
stem. 

Binaural speech MLD tests may be 
useful for identifying the level of 
involvement in patients suspected of 
having lesions of the central auditory 
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nervous. system. In the absence of 
hearing loss due to lesions of the 
peripheral auditory system on one or 
both sides, abnormal findings (signifi- 
cantly reduced MLD scores) would 
indicate involvement of the auditory 
system at the pontomedullary level of 
the brainstem. Normal MLD scores 
would not rule out the possibility of 
central auditory involvement, but 
could be interpreted as an indication 
of noninvolvement of the auditory 
system at the pontomedullary level. 
Thus, either abnormal or normal MLD 
test findings may aid in the localiza- 
tion of CNS lesions, especially when 
used as part of a battery of other 
behavioral and electrophysiological 
tests. The MLD tests may also reveal 
unsuspected brainstem involvement 
in many patients with clinically silent 
lesions, such as in MS, in keeping with 
current experience with AEPs. 
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Acoustic Reflex Crossover Artifacts 
in Infants and Young Children 


<: Thomas Mahoney, PhD 


© Crossover artifacts occur when the 
probe microphone of an impedance 
instrument directly responds to vibratory- 
acoustic energy that crosses the skull 
from the stimulus transducer on the con- 
tralateral ear. The resulting meter deflec- 
tions are subjectively similar to and may 
be interpreted as actual acoustic reflexes 
(ARs) by unsuspecting examiners. In this 
study, infants and young children aged 10 
days to 6 years 9 months were fit with 
earplugs to eliminate the AR and were 
examined for artifact incidence and 
threshold. Results indicate a high rate of 
occurrence of the crossover artifact in the 
youngest subjects, when probe tones of 
220 and 660 Hz were used with stimuli of 
$00 and 1,000 Hz. Artifact thresholds were 
found as low as at a 92-dB hearing level, 
and an inverse relationship was shown 
between age and artifact incidence and 
threshold. 

(Arch Otolaryngol 1981;107:363-366) 


Ce the applicability of the 
acoustic reflex (AR) to differen- 
tial diagnosis is being questioned in 
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infants, in part, because there are 
substantial differences reported as to 
the age at which the AR normally 
emerges. Newman et al' reported that 
it was not until 9 weeks of age that 
100% of their sample demonstrated an 
AR. Keith? found reflexes in 12 (30%) 
of 40 neonates, 36 to 151 hours after 
birth, and both Keith and Bench’ and 
Bennett’ reported reflexes in only 16% 
of neonates aged several hours to 9 
days. Refining their procedures, Keith 
and Bench‘ later reported a 5% AR 
incidence in newborns. Combining 
responses to the 220- and 660-Hz 
probes, Allred et alë indicated reflexes 
in 48 (90%) of 53 neonates within 48 
hours of life; however, only 15% to 33% 
had a reflex to the 220-Hz probe. 
Factors such as probe tone and 
stimulus frequency, instrumentation 
specifications, test procedures, re- 
sponse criteria, the patient’s state, 
and startle behavior may all contrib- 
ute to the wide range of data concern- 
ing the emergence of the AR. One 
additional factor, the subject of this 
study, is the AR crossover artifact. 
This phenomenon is characterized by 
the probe microphone directly picking 
up acoustic-vibratory energy that 
crosses the skull from the stimulus 


transducer on the contralateral ear... 
An artifact in the form of a meter. 
deflection, coincident. with stimulus 

onset, occurs when the stimulus fre- 
quency and intensity are such that the: 
filters in the probe's analysis system. 
are not sufficient to reject this cross- 
over energy. The higher the stimulus. 
intensity and the closer the stimulus 

and probe frequencies are to each 

other, the greater the probability that 

the artifact will occur and the lower 

its threshold will be. If one were using 

a 220-Hz probe, for example, a high- 
intensity stimulus of 500 Hz would 

have a greater possibility of generat- 
ing an artifact than a 1,000-Hz stimu-. 
lus of equal or lower intensity. 

Meter deflections caused by; cross 
over artifacts may be interpreted as 
true reflex responses, thus creating 
serious false-negative screening.and - 
evaluation results. Newman and’ Fan- 
gor’ and Gilman“ reported that: these 
artifacts should be suspect at high- 
intensity levels, but specific incidence 
or threshold information was not 
gathered. Danaher and Pickett’ pre- 
sented AR crossover artifact levels for 
white noise and synthetic vowels; 
however, pure-tone stimuli informa- 
tion was not reported, and the data 
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Fig 1.—Attenuation values given in deci- 
beis with earplugs used to eliminate 
x acoustic reflex (X of ears in four young 
children). 


from the college-age subject in their 
study could not be applied to children. 
In light of the recommendations of 
the Vanderbilt University Symposium 
“on Impedance Screening for Chil- 
dren,” the study of the reflex arti- 
facts has assumed new importance. Of 
specific concern is the recommenda- 
tion of a rather high (105-dB hearing 
level [HL]) pediatric screening level 
-and the suggestion that a 660-Hz 
probe, known to be more susceptible 
to the artifact, may be more sensitive 
to reflex emergence in infants than 
the conventionally used  220-Hz 
probe. 

The purpose of this investigation 
was to study the incidence and thresh- 
old of AR crossover artifacts in 
infants and young children, utilizing 
various stimulus and probe-tone con- 
ditions. 


METHODS 


To test for AR crossover artifacts, 
~ infants and children were fit with a com- 
pression-expansion earplug in the stimulus 
-ear, imposing a nonreflex condition that 
allowed for artifact observation. Figure 1 
“shows the results of an attenuation study 
of these earplugs, accomplished by measur- 
ing shifts in pure-tone thresholds, under 
earphones, of four children with normal 
hearing aged 4 to 6 years. With these 
attenuation values; the earplugs were able 
to eliminate the AR at all test frequen- 
cies. 

This ability to eliminate the AR is shown 
in Fig 2, an oscillographic tracing of a 
500-Hz reflex that was obtained from a 
4-year-old child and a tracing of the cross- 
over artifact after the child. was fit with 
the earplug. There was a fast rise time 
during the plugged ear condition because 
of the lack of physiologic activity. Similar 
results were gained from all age groups in 
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Fig 2.—Oscillographic tracing of acoustic reflex and crossover artifact after 5-year-oid 
child was fit with earplug. Stimulus of 500 Hz was used with 660-Hz probe. 










Artifact Incidence and Artifact Threshold for all Subjects* oot 


Tesi Condition, 
















Probe-Stimulus % of Artifact Occurrence Mean Artifact Threshold, dB 
220 Hz-500 Hz 17.9 103. (SD = 3.8) 
660 Hz-500 Hz 100 92 (SD'= 6.0) 
660 Hz-1,000 Hz 28.2 101 (SD = 3.2) 
| 


*NR indicates no response or no artifact at maximum stimulation of a 110-dB hearing level. 
Mean artifact threshold is given in decibels of hearing level (re: 1969 American National Standards 
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institute [ANSI] Standards). 


the study. Elimination of the AR was 
caused by a reduction of sound pressure to 
the stimulus ear, and any other effect that 
the physical presence of the earplug may 
have had on interaural attenuation was 
thought to be minimal or absent. By virtue 
of their large attenuation values, the ear- 
plugs also served to eliminate behavioral 
movement artifacts caused by the startle 
reflex, a problem discussed in detail by 
Keith and Bench.” 

Thirty-nine infants and children, aged 
10 days to 6 years 9 months, were randomly 
selected without regard to sex from ongo- 
ing audiology clinics. Because of the exper- 
imental design of artificially eliminating 
the AR with earplugs, the status of the 
subject’s auditory system was not a criteri- 
on for selection. After fitting the earplug 
in the stimulus ear, a seal was obtained in 
the subject’s contralateral ear, and arti- 
facts were measured at 0 mm H,O pres- 
sure. Standard AR threshold procedures 
were used with a calibrated otoadmittance 
meter and audiometer. Stimulus frequen- 
cies of 500, 1,000, 2,000, and 4,000 Hz were 
used with probe tones of 220 and 660 Hz. 
Any deteetable and repeatable conduc- 
tance (B) or susceptance (G) meter deflec- 
tions, coincident with stimulus onset, were 
considered an artifact, and their thresholds 
were determined. 


RESULTS 

Artifact incidence (given in percent 
of occurrence) and artifact threshold 
(given in decibels) for all subjects, in 
all test conditions, are given in the 
Table. It is seen that in the condition 
of a stimulus frequency of 500 Hz used 
with a probe tone of 660 Hz, where the 
stimulus and probe were separated by 
only 160 Hz, an artifact was found in 
100% of the subjects, at a low mean 
threshold of 92 dB HL. The other two 
conditions in which artifacts were 
found elicited a lower 28.2% (probe 
tone, 660 Hz; stimulus, 1,000 Hz) and 
17.9%. (probe: tone, 220 Hz; stimulus, 
500 Hz) incidence, with higher thresh- 
olds of 101 and-103 dB, respectively. 
While stimulating at 1,000 Hz with the 
220-Hz probe and at 2,000 and 4,000 Hz 
with either probe, the probe and stim- 
ulus frequencies were apparently sep- 
arate enough to avoid the artifact, 
even at a maximum ‘audiometer out- 
put of 110 dB HL. 

In noticing age-related trends dur- 
ing the course of the study, the data 
were retrospectively analyzed ac- 
cording to age. Figure 3 details the 
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Fig 3,—Percent of artifact occurrence for conditions demonstrat- 
ving artifacts, in four age groups. Shaded bars indicate use of 
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<- 220-Hz probe and 500-Hz stimulus frequency; solid bars, use of 
*660-Hz probe and 1,000-Hz stimulus frequency; and open bars, 
use of 660-Hz probe and 500-Hz stimulus frequency. 


percent of artifact occurrence in each 
of the four age groups in which the 
subjects were classified. Six children 
were between 0 and 0.5 year of age, 
five children were between 0.5 and 1 
year of age, 12 children were between 
l and 3 years of age, and 16 children 
were between 3 and 6.75 years of age. 
For clarity, only those conditions in 
which an artifact was found are 
included in Fig 3, ie, probe tones of 
220, 660, and 660 Hz used with stimu- 
lus frequencies of 500, 1,000, and 500 
Hz, respectively. At a probe tone of 
220 Hz with a stimulus frequency of 
500 Hz, five of the six children (age 
range, birth to 6 months), or 83%, 
demonstrated an artifact. This inci- 
dence fell to 40% in the children aged 6 
months to 1 year, to 20% in children 
aged I to 3 years, and was. absent in 
the oldest children (age range, 3.0 to 
6.75 years). As previously mentioned, 
all 39 children demonstrated an arti- 
fact when the 660-Hz probe was com- 
bined with a 500-Hz stimulus. 
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As the occurrence of the artifact 
systematically decreased with age, 
artifact threshold was found to 
increase, ie, it occurred at higher 
intensities with the older children. At 
a probe tone of 660 Hz with a stimulus 
frequency of 500 Hz, the condition in 
which all subjects demonstrated an 
artifact, the artifact threshold was an 
average of 5 dB higher in those chil- 
dren older than 3 years of age. 


COMMENT 


The major result of this study indi- 
cates a high incidence of the AR cross- 
over artifact in infants and very 
young children, at relatively low 
acoustic presentation levels. A sys- 
tematic decrease in artifact incidence 
and inerease in artifact threshold was 
found with advancing age, suggesting 
that the younger the child, the more 
caution should be exercised in AR 
testing. One may speculate that the 
age differences are caused by growth- 
associated factors that may affect 
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Fig 4.—Regular impedance and hollow hearing-aid~type tips, F 
comparing amount of contact with probe assembly. 


interaural attenuation in developing: 
infants. These factors may include 
skull growth and maturation, anatom- 
ical pneumatization, and auditory 
canal development in the early: 
months of life, 

The findings suggest that a 660-Hz 
probe should be used cautiously or not 
at all when testing ARs in infants and 
young children and that the 220-Hz 
probe is also susceptible to the cross- 
over artifact when stimulating above 
100-dB HL at 500 Hz. Accordingly; 
there is a need to review the Vander: 
bilt University symposiums recom- 
mendation that children be screened 
at 105-dB HL for ARs, without speci 
fying stimulus frequency, and the rec- 
ommendation of exploring the use ofa 
660-Hz probe in infant sereening. The 
latter would seem to encourage the 
generation of crossover artifacts, 
thereby increasing the possibility of 
passing infants who may have absent 
or elevated ARs. 

Clinies with 


pediatric patients 
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should study their particular immit- 
tance instrumentation for susceptibil- 
ity to the crossover artifact. This may 
be. easily accomplished in normal sub- 
jects without sophisticated electronic 
equipment, by eliminating the AR 
and looking. for meter deflections 
coincident with stimulus presentation. 
Reflex -climination may be accom- 
plished with the use of high-efficiency 
earplugs, as in the present study, by 
stressing the eardrum to a positive 
pressure of 300 to 400 mm H,O, or by 
simply placing the earphone on the 
subject’s mastoid process rather than 
on the ear. 

A likely physiologic rationale for 


the crossover artifact is bone-conduc- 


tion transfer of the stimulus through 
skull vibration. This vibratory energy 
may convert to acoustic energy in the 
closed canal of the test ear, or because 
of its solid contact in the contralateral 
external meatus, the probe micro- 
phone may directly pick up the ener- 
gy, resulting in artifacts during cer- 


1, Newman R, Stream M, Chesnutt B: Applica- 
tion of the Neimeyer method of predicting hear- 
ing loss.in neonates and infants. Read before the 
“meeting of the American Speech and Hearing 
Association, Las Vegas, Nov 8, 1974. 

2. Keith R: Middle ear function in neonates. 
Arch. Otolaryngol 1973;101:369. 

3. Keith R, Bench R: Acoustic middle ear mus- 
cle reflex in neonates. Read before the meeting 
of the American Speech and Hearing Associa- 
tion, Chicago, Nov 2, 1977. 

4. Bennett M: Acoustic impedance bridge mea- 
surements with the neonate. Br J Audiol 
1975;9:117. 

5. Keith R, Bench R: Stapedial reflex in neo- 
nates. Scand Audiol 1978;7:187-191. 


366 Arch Otolaryngoi—Vol 107, June 1981 


tain test conditions. To examine this 


premise, several children were tested 
for reflex artifacts with a hollow tip 
that is used with hearing aids, rather 
than the usual solid impedance probe 
tip (Fig 4). The hollow tip was found 
to increase the threshold of the:arti- 
fact by about 10 dB, probably because 
of its limited Contact with the probe 
assembly, thereby limiting the con- 
duction of vibratory-acoustie energy. 
Since head circumference increases 
rapidly during early childhood," the 
bone-conduction hypothesis is also 
supported by an apparent inverse 
relationship between skull size and 
the crossover artifact. 

The findings of this study are lim- 
ited to the specific instrumentation 
that was used and to the contralateral 
AR only. Equipment choice was based 
solely on the desire to study probe 
tone frequency effects; however, 
crossover artifacts have been ob- 
served with various trade names and 
models of commercial instruments. 
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Some manufacturers have claimed to 


reduce crossover by improving the fil- 
ter characteristics, and, to my. knowl- 
edge, at the present: time, only one 
major company offers the option of a 
probe tone at 660 Hz. A discussion of 
possible artifacts in measuring the 
ipsilateral AR- canbe found in studies 
by Kunov,” Maller,“ and Lutman and 
Leis." 

In addition to confounding norma- 
tive data and threshold determina- 
tions, crossover artifacts may also 
invalidate the results of reflex decay 
and loudness summation tests that are 
used to determine the otoneurologic 
status and hearing sensitivity in chil- 
dren. It is important that both clini- 
cians and researchers understand the 
implications of AR crossover artifacts, 
are aware of techniques to determine 
their existence, and implement test 
procedures that reduce the probability 
of their occurrence. 
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Dependence of the Auditory Brainstem 


Response on Electrode Location 


“@- The human auditory brainstem elec- 
:tric- response to right ear stimulation was 
studied for effects dependent on active 
electrode location. Recordings were 
made with the reference electrode located 
on the sternum and the ground electrode 
located on the nasion. Responses showed 
significant differences for electrodes that 


> scwere located at two cephalic (left and 


tight mastoid processes) and three non- 
cephalic (wrist and left and right sides of 
the neck) active locations. Components 1 
to 6 (Jewett vertex potentials | to VI) were 
i not identifiable at the wrist, but were con- 

“sistent in polarity for all other (15) loca- 


< tions, apart from the right side of the neck 


and the right mastoid process, where 
components 1 and 3 showed polarity re- 


versal. Components 1, 2, 3, and 5 were 


best recorded with the use of M, — F, T,, 
F, and C, locations, respectively. Taking 
~ into account all of the components, 
. responses were best recorded with the 
use of the M. — P, differential electrode 
pair. 

(Arch Otolaryngol 1981;107:367-371) 


he auditory nerve and brainstem 

electric response (ABER) was 
originally investigated in the late 
1960s and early 1970s.'* In an attempt 
to characterize the properties of the 
~ ABER, studies using a wide variety of 
both stimulating and recording pa- 
rameters have since been reported in 
< the literature. As would be expected, 
variation of these parameters affects 
the properties of the response, and 
much of the difficulty in comparing 
results from different laboratories 
has arisen directly from nonstandard- 
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ization of parameters, eg, stimulus 
type, recording bandwidth, and elec- 
trode location. Of these, electrode 
location has been investigated wide- 
ly*? with the use of a variety of differ- 
ential and referential electrode pairs, 
located at both cephalic and nonceph- 
alic sites. However, not all of these 
reports agree on the effect of elec- 
trode location on the ABER. 

The differential recording tech- 
nique, with the use of cephalic elec- 
trode pairs, has the advantage of 
improving the signal-to-noise ratio of 
the response recording, but it also 
introduces waveform interactions be- 
tween contributions from the differ- 
ent electrode locations.* Such interac- 
tion can only increase the difficulty in 
interpreting the underlying nature of 
the ABER, and this demonstrates the 
importance of characterizing such 
contributions from the different elec- 
trode locations. In conducting such 
investigations, it is necessary to use a 
reference location that is essentially 
neutral with respect to the ABER. 
Conversely, the neutrality of the 
ground electrode location is not criti- 
cal. Furthermore, when using cephalic 
differential electrode pairs, the terms 
“active” and “reference” become 
meaningless, since there is represen- 
tation of the ABER at both electrode 
locations. As such, they are best repre- 
sented as simply positive or negative 
poles of the differential amplification 
stage. 

The earlier scalp distribution stud- 
ies, which used monaural stimula- 
tion, showed that there were a num- 
ber of differences between responses 
recorded from different electrode 
locations. The Jewett waves I and HH 
were found to be negative at the 
homolateral mastoid process, while 
these waves were positive at the ver- 





tex. The polarity reversal of these 
waves was not observed in other mon. 
aural studies for these locations,’ nor 
in binaural studies for homolateral ear 
lobe and vertex electrode locations. I 
addition, neither of these reports 
demonstrated statistically significant 
differences between any of the 
cephalic sites. With these uncerta: 
ties in mind, the purpose of the pres- 
ent study was to try to characterize’ 
the distribution of the ABER through- 
out 13 cephalic and three noncephalic 
locations, thus evaluating the depen- 
dence of both referential and. differ 
ential recordings on electrode loca- 
tion. ' 


INSTRUMENTATION 
AND METHODS 


The effect of electrode: location on the 
ABER was investigated in eight subjects 
with normal hearing (four men and four. 
women). Acoustic clicks at an intensity of 
70-dB sensation level (SL) and alternating 
polarity were presented to the right ear at 
a rate of 9.1 s°' by a headphone. The 
contralateral ear was masked with wide- _ 
band noise at an intensity of 40-dB SL. 
Recordings of the ABER to 2,000 stimulus ~ 
presentations were made from 13 cephalic: 
and three noncephalic active (positive) 
electrode locations. Responses from two of ` 
these locations at a time, selected randomly. 
for each subject, were recorded simulta- _ 
neously with a common reference (néega- 
tive) electrode located at the top of the. 
sternum. The ground electrode was located 
at the nasion. Electrode locations were- 
based on the International Federation’s 
Ten-Twenty System and modified. to 
include extra locations between O, and O, 
(O,) and Fp, and Fp, (F,,). Locations on the 
neck 6 cm below the mastoid. process were: 
designated N, for the left side and N, for 
the right side. The inside of the wrist was 
used as a control location from which no 
responses were obtained. Response signals 
were amplified over the frequency range 
of 3 Hz to 3 kHz and aequired by a digital 
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computer (500 samples at 65.4-ns sample’). 
Average responses to 2,000 stimulus pres- 
entations were stored on digital. magnetic 
tape for off-line analyses. 

. RESULTS 

Referential Responses 


Waveforms from electrode locations 
-along the line of the homolateral side 
of the neck to the vertex to the con- 
tralateral side of the neck were stud- 
ied in all subjects. These waveforms 
are represented.in Fig 1 by intersub- 
ject average waveforms. Each wave- 
-form consists: of responses from all 
subjects for the specified. locations. 
Intersubject. means of. peak-to-peak 
amplitude and peak latency measures 
of components. 1, 3, and 5 (Jewett 
> vertex potentials I, HI, and V) are 

‘given in Table 1. Inspection of Fig 1 
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Fig 1.—Intersubject average waveforms of 
responses recorded with active electrodes 
located along line N, to.C, to Ne and 
reference electrode on sternum. Positive 
potentials at active electrode are repre- 
sented by upward deflection. Components. 





potentials | to: Vi-to- -monaural right click 
stimulation at 70-dB sensation level 
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discloses a number of effects related 
to electrode location. There were 
obvious trends of changing amplitude 
and latency that, using a one-factor 
analysis of variance, were significant 
{P < .05) over electrode locations. 
However, consistency of identifiable 
components of the same polarity 
extended from N, to N, locations for 
components 2, 4, 5, and 6. For compo- 
nents 1 and 3, this consistency 
extended from N; to T, only. There- 
fore, the major morphologic changes 
of the ABER appeared at electrode 
locations at the homolateral side of 
the neck and the homolateral mastoid 
process (N,,.and M,) and comprised the 





polarity reversal of components 1 and 
3 (represented as negative amplitude 
values in Table 1), with a zero poten- 
tial between the T, and M, electrode 
locations... Furthermore, the compo- 
nent 4-5 complex exhibited a separa- 
tion that was maximal at the M, elec- 
trode and minimal at the N;, electrode. 
Statistical analyses with the use of an 
uncorrelated two-tailed Student’s t 
test showed this separation to be sig- 
nificantly different. between M, and 
M, locations (P < .05). 

Intersubject average waveforms 
from electrodes located along the Fiz 
to O, line and along an elliptical line- 
centered on C, are shown in Fig 2 and 





Table 1.—Mean and SD Values for Peak-to-Peak Amplitude and Peak Latency 
Measures of Components 1, 3, and 5 (Referential and Differential Responses) 


Waveform Component* 


Amplitude, nV 


Latency, ms 





Electrode 
Location 


Referential Responses 
Ne —49 31 —118 58 


—92 61 —208 110 192 
179 116 112 96 294 
1445 139 171 86 353 
234 151 218 103 436 
207 47 177 128 510 
147 72 147 119 492 

88 69 110 91 363 

















18 164 0.14 3.72 038 623 057 
44 154 0.07 3.76 0.29 5.73 0.32 
172 153 0.24 360 0.14 5.58 0.28 
474 150 0.11 3.59 013 568 0.22 | 
102 1.53 0.15 3.61 011 560 0.13 
183 152 0.19 3.67 017 559 0.18 
159 1.56 0.20 3.73 015 548 0.18 
189 1.73 0.20 3.71 043 5.62 0.71 
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Fig 2.—Intersubject average waveforms of 
responses recorded with active electrodes 
located along line O, to C, to F,.,. All other 
Parameters as in Fig 1. 


Fig 3.—intersubject average waveforms of 
responses recorded from active electrode 
locations along elliptical line centered on 
Cz. All other parameters as in Fig 1. 


3, respectively. Mean measures of 
component amplitude and latency are 
given in Table 1. Inspection shows 
that there were relatively few differ- 
ences in the morphologic features of 
these waveforms, although responses 
from the vertex location produced the 
most clearly defined components 1 to 
6. Statistical analyses showed no sig- 
nificant differences between these 
waveforms (P > .1). 


Differential Responses 


Many of the reports on the ABER 
describe the differential responses 
recorded with both active and refer- 
ence electrodes located on the head. 
Some similar differential response 
waveforms were produced by subtrac- 
tion in the computer and are shown in 
Fig 4 and 5. Intersubject means and 
SDs are given in Table 1. For monau- 
ral stimulation of the right ear, those 
differential responses that contain 
contributions from the M, electrode 
location are termed “homolateral” 
responses, while those that contain 
contributions from the M, electrode 
location are termed “contralateral” 
responses. Figure 4 shows the rela- 
tionship between these homolateral 
and contralateral responses. Notice 
that contralateral responses have less 
clearly defined components than ho- 
molateral responses. This is due to the 
partial cancellation of contributions 
from the constituent waveforms 


Fig 4.—Intersubject average differential 
response waveforms produced by sub- 
traction of relevant waveforms in Fig 1 to 
3. Responses containing contributions 
from M, are termed “contralateral” re- 
cordings, while those containing contribu- 
tions from M, are termed “‘homolaterai’’ 
recordings. 


Fig 5.—Iintersubject average differential 


response waveforms produced by sub- M:— M, 


tracting waveforms from P,, F,, Fi, T,, Cs, 
and M, from M, waveform. 
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when, eg, the C, waveform is sub- 
stracted from the M, waveform. Also, 
the definition of ‘components may 
have been reduced by the increased 
variability between the constituent 
waveforms that is encountered when 
they are not recorded simultaneously. 
The differences between homolateral 
and contralateral responses reached 
the P < .1 level of significance for six 
of 27 comparisons. This is greater 
than would be expected purely on a 
random basis, but not strikingly so. 
Other studies have shown that, when 
recorded simultaneously, the differ- 
ences between M, — C, and M, — ©," 
and M, — F, and M, — F’ to monaural 
¿stimulation are highly significant 
(P <01 and P < .1, respectively). 





Response Variability 
Intersubject mean and SD values of 
peak-to-peak amplitude and peak la- 
©. tency measures are given in Table 1. 









Table 2.—Rank Order of Electrode Locations for 
Magnitude of Cross Products” 


Waveform Component 


‘These represent components Ñ; 3. and = 


5 for all differential and referential 
responses from which identifiable 
components were obtained. Taking all 
of these lecations into account, the SD 
as a proportion of the mean was eight 
times greater for amplitude values 
than for latency values. The largest 
amplitudes for components 1, 3, and 5 
were recorded with the use of M, — F,, 
M. — F,, and F, electrode locations, 
respectively. However, the effective 
usefulness of any particular compo- 
nent is probably best assessed in 
terms of its variability. For latency 
values, the SD is a relevant statistic in 
this respect. For amplitude values, the 
SD as a proportion of the mean is 
more relevant than the SD alone. 
These statistics were computed and 
normalized as a percentage of their 
maximum values. Cross products of 
these normalized amplitude and laten- 
cy statistics were computed for each 








Rank Order 


Rank Order 


waveform component (1, 2,3, and 5) 
and are ranked in order of magnitude 
‘in Table 2. With the use of these 
criteria, components 1, 2,3, and 5 were 
best recorded by using the M; — Fz, T, 
F,, and C, electrode locations, respec- 
tively. 

It was also considered pertinent to 
establish which electrode locations 
were the best for recording certain 
combinations of components, eg, all 
components combined and compo- 
nents 1 and 5 combined. This was 
achieved by taking the cross product 
of the ranks in Table 2 for these.. 
component combinations. Such cross 
products are ranked in order of mag- 
nitude in Table 3. Table 3 shows that 
the best electrode location for record- 
ing all waves together was M, — P, 
closely followed by M, —C,, F, and 
C, The best electrode location for 
recording components 1 and 5 togeth- 
er was C, closely followed by M, — F, 







Tabie 3.—Rank Order of Electrode Locations 
for Magnitude of Cross Products* 


Components 1 and 
5 Combined 


All Components 
Combined 
















































































27 M, N, 





value of AB (high variability). 












*The ranks represent the magnitude of AB for the components 1, 2, 
3. and 5, where: A equals the normalized ratio of amplitude SD to 
amplitude mean; B. the normalized latency SD; a rank of 1, 
minimum: value of AB (ow variability); and a rank of 27, maximum 
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M—F, 


variability), while 














*The ranks represent the magnitude of the cross products of ranks 
in Table 2 for all components combined and components tand 5 
combined. A rank of 1 indicates minimum cross product value (low 


a rank of 27 indicates. maximum cross product 


value (high variability). . 
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and M, — C,. In these assessments, the 

M; — C, differential electrode pair 
_ showed a consistently high ranking. 
- The worst recordings were from elec- 
trodes located at M,, N,, and M, 
= Fy 






















COMMENT 


The differences between responses 
from. different electrode locations, 
x recorded in this study, were statisti- 
cally significant for two cephalic and 
three noncephalic locations (M,, M., 
-Ni Na, and the wrist). Changes in the 
_ waveform morphologic features of 
these responses were extensive (Fig 
1), especially in terms of component 1 
to.6 amplitude values (for locations 
C Nu Ny, M,, and M,) and component 1 
_and 3 polarity (for locations M, and 
. These results are in agreement 
th those of other reports in the 
literature.’’ Response components 
“were not identifiable at the wrist. 
This indicates that representation of 
the ABER at the wrist and the ster- 
“num. were the same and/or small. 
However, response components from 
the left and right sides of the neck 
-were antiphasie and identifiable in 
most subjects. Therefore, these loca- 
tions cannot be considered electrically 
neutral with respect to the ABER 
-unless they are linked. 

Some differences were found be- 
tween homolateral and contralateral 
response waveforms. This is consis- 
tent with other reports in the litera- 
ture,“ although close scrutiny of 

these studies discloses varying sources 
of the differences. These disparities 
may reflect the effects of experimen- 
tal variables, eg, electrode location 
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Human auditory evoked potentials: I. Evaluation 
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< Veld F: Far-field electrocochleography, electrode 
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Eq -5 Straletz L, Katz L, Hohenberger M, et al: 





ers 


and contralateral masking. Of partic- 
ular interest in the finding that com- 
ponent 1 was best recorded with the 
use of the M. — F, pair, component 2 
was best recorded with the use of the 
T, location, and component 3 was best 
recorded with the use of the F, loca- 
tion. More predictably, the vertex 
location gave the best component 5. 

For recording all waveform compo- 
nents together, the best electrode 
location combination was M, — P,. For 
recording components 1 and 5 togeth- 
er, the best electrode location was C,. 
In the absence of a transtympanic or 
meatal wall recording of component 1 
(N,), the C, electrode location might 
be preferred for measuring the laten- 
cy interval between components 1 and 
5. However, it must be stressed that 
these results represent stimulation of 
the right ear. For optimum electrode 
locations not situated along the mid- 
line, it is reasonable to expect that 
responses to stimulation of the left 
ear might be best recorded at equiva- 
lent electrode locations on the other 
side of the head. Furthermore, the 
responses in the present study were 
recorded in subjects with normal hear- 
ing who had normal brainstem func- 
tion. The best locations, when record- 
ing abnormal responses in a patholog- 
ie population, might not necessarily 
correspond to those identified in these 
analyses. 

In selecting components from re- 
sponses recorded at different elec- 
trode locations, it was sometimes dif- 
ficult to identify components 1 to 6 
because of changes of both amplitude 
and latency at these locations. This 
was particularly true for electrodes 
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located at M., Nae, and N,. In these 
cases, the peaks that corresponded: 
most closely to the easily identifiable. 
components 1 to 6 in the responses 
from C, were used. This problem is 
exemplified by components 2 and 3 in 
the response from M.. Both show. 
increased latencies compared with the 
equivalent components. in the re- 
sponse from C,. Whether equivalent 
component peaks from different loca 
tions represent equivalent temporal 
activity from the same generating 
sources is a matter of debate. Howev- 
er, it is considered that changes in- 
amplitude and/or latency of responses 
recorded at different electrode loca 
tions will be dependent on at least 
factors: (1) the propagation character 
istics of the transmission path be 
tween the generators and the ele 
trodes and (2) the directional proper. 
ties of activity from these generators. 
Therefore, the responses recorded at. 
different electrode locations might 
contain varying contributions from 
multiple generators, dependent on. 
changes of, and/or the effect of, these 
factors, respectively. Furthermore, 
the relationship between these factors 
may be dependent on any pathologic 
variables that are involved. 
Despite these considerations it is 
clearly important to appreciate the. 
effect of electrode location on the 
ABER so that meaningful compari- 
sons can be made between responses 
recorded in different laboratories and 
clinics. 
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è The vestibulo-ocular reflex (VOR) in 
the macaque was tested by a modified 
: Bárány spinning test before and after sub- 
cutaneous administration of 1 mg/kg of 
picrotoxin. The drug caused a decrease in 
the nystagmus time constant to a value 
near that of the cupula and a decrease in 
“nystagmus asymmetry. Picrotoxin pre- 
vented diazepam from increasing the time 
constant of vestibular nystagmus. Fur- 
thermore, picrotoxin reduced the nystag- 
mus time constant after vermisectomy, a 
Jesion that increases the nystagmus time 
constant and prevents some VOR modifi- 
cations. Because picrotoxin and diaze- 
pam interact antagonistically in the 
yeaminobutyric acid (GABA) neurotrans- 
mitter system, these results show a role of 
GABA in the neural network that trans- 

“forms a short cupula time constant into a 
longer nystagmus time constant. 

(Arch Otolaryngol 1981;107:372-376) 


harmacologic agents that modify 
the vestibulo-ocular reflex (VOR) 
-are of great practical and theoretical 
importance to the otolaryngologist. 
Insights about their action may be 
approached either by studies at the 
‘cellular level or by examining the ves- 
tibular reactions of animals. In the 
final analysis, test results from both 
methods must agree. Examples of 
such studies with complementary re- 
sults are, at the cellular level, the work 
of Sekitani et al,'? which showed that 
diazepam modified neural impulse 
traffic through the vestibular nucleus, 
and, in the intact animal, the tests by 
Igarashi and Storey,’ showing that 
diazepam causes ataxia, and our 
study,’ showing that diazepam modi- 
fies vestibular nystagmus. 

To'study the pharmacology of the 
VOR further, we have examined the 
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Vestibulo-ocular Reflex by Picrotoxin 


effect of picrotoxin on vestibular nys- 
tagmus in the macaque, using the 
drug both alone and combined with 
diazepam. This study stems from the 
observation that, of the transmitters 
commonly implicated in diazepam 
action,’ picrotoxin interacts with only 
one, y-aminobutyric acid (GABA).""" 
Our extended study of the influences 
that can modify the VOR*"” include 
observations of picrotoxin in monkeys 
who had repeated vestibular testing, a 
procedure that usually reduces the 
time constant of vestibular nystag- 
mus," and in monkeys with ablations 
of the cerebellar vermis, a lesion that 
permanently prolongs the vestibular 
nystagmus time constant and pre- 
vents the usual VOR modification by 
repeated vestibular testing." 


METHODS 


Our studies compare a large series of 
normal juvenile and adult Macaca speciosa 
and M irus with eight M speciosa and M 
irus monkeys who were treated with picro- 
toxin or diazepam or both. Each monkey 
had implanted headgear to immobilize the 
head. During testing, the monkey sat 
upright in a chair that could be rotated 
around a vertical axis at a chosen constant 
velocity. Direct-current electro-oculograms 
(EOG), calibrated by attracting the mon- 
key’s eyes repeatedly to known points in 
the oculomotor field, were recorded by 
nonpolarizing skin electrodes and ampli- 
fiers and displayed on a jet-ink recorder 
with time signal and indication of chair 
movement. 

Vestibular nystagmus was evaluated by 
a modified Bárány spinning test (B-test). 
The monkey, who sat in a chair with its 
eyes covered by a bright. ganzfeld, was 
accelerated through a velocity step (usually 
100°/s) and then held at a constant velocity 
until the nystagmus subsided. Perrotatory 
and postrotatory nystagmus was quanti- 
fied by measuring the smooth-phase veloc- 
ity directly from the record at 1-s intervals 
after acceleration and by plotting this ve- 
locity as a function of time (Fig 1). The 
time course. of the nystagmus smooth- 
phase velocity in the B-test is approximate- 
ly exponential, and a least-squares curve 





fitting the data points can be characterized 
by its Bárány gain (B-gain) and time con- 
stant. The B-gain relates the extrapolated 
nystagmus velocity at zero time to the 
acceleration velocity step. 


B-Gain = 
Velocity of Nystagmus (t = 0), °/s 





Stimulus Velocity Step, °/s 


The time constant is the time required 
for the nystagmus velocity to fall to 87% of 
its original velocity. For details of the 
calculation, see the article by Blair and 
Gavin.‘ 

We evaluated the B-test in each monkey 
before the injection of picrotoxin or picro- 
toxin and diazepam and at intervals there- 
after. Each monkey provided its own prein- 
jection baseline values for B-gain and time 
constant on each experimental day. The 


dose of picrotoxin was 4 mg injected subeu- mee 


taneously, about 1 mg/kg in 8- to 4kg 
monkeys. This dose produced no noticeable 
motor hyperactivity, but doubling the dose 
produced grand mal convulsions. In diaze- 
pam experiments, the dose was 5. mg 
injected subcutaneously. We studied one 
monkey with a complete ablation of the 
cerebellar vermis, including the underlying 
roof nuclei. Details about the preparation 
and the oculomotor syndrome in vermisec- 
tomized monkeys have been presented 
elsewhere." 


RESULTS 


The modifed B-test emphasizes a 
particular feature of the (VOR) are— 
the difference between the cupular 
time constant and the nystagmus 
time constant. The time constant that. 
governs endolymph (and thus cupular) 
displacement during and after unidi- 
rectional acceleration is about 6 °s 
(measured from primary vestibular 
afferents in the squirrel monkey by 
Goldberg and Fernandez"). In M spe- 
ciosa, the cupular time constant: is 
probably also about 6s, but the time 
constant of nystagmus in the B-test 
varies from 7 to 81 s (data from 38 
experimentally naive monkeys), with 
a mean value of 24.6 s. Repeated ves- 


‘tibular testing decreases the nystag- 
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rotoxin decreases time constant of ‘vestibular nystage 3 
ied Bárány ‘spinning test: Graphs show smooth- — 
nystagmus velocity as percent of stimulus. ve locity. after 
eration. A indicates before picrotoxin; B; 30 minutes 
after picrotoxin injection. 


Minutes 


Fig 2.—Time course of modification of vestibulo-ocular reflex. 

picrotoxin. Graph shows time constant (t,) of nystagmus it 

modified Bárány tests during 60-minute period after picrotoxin 
Seconds injection. B indicates before injection of drug. 


> . 12 20 28 
Tests. 10 Tests ; 
Comparison of vestibulo-ocular reflex (VOR) modification Fig 4.—Modification of vestibulo-ocular reflex (VOR) by picrotoxin.- 
| Barany spinning tests (B-tests) with VOR modification by compared with VOR modification by repeated testing. Data from: - 
otoxin and ten B-tests. Data from four experimentally naive normal monkey. Ordinate is normalized time ‘constant. B- 
om keys. Ordinate indicates normalized time constant, B, before indicates before injection of drug, or first test of series: circles, 
: modification by repeated testing (open circle is first test of series); ». 
and squares, picrotoxin effect in animal tested repeatedly (open 
Square is test before drug injection). Numbers by Squares show : 
time i in minutes after picrotoxin injection. 
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Minutes 


Fig 5.—Picrotoxin prevents modification of vestibulo-ocular reflex 
“by diazepam. Data from monkey with short time constant of 
vestibular nystagmus. B indicates before injection of drug; error 
bar at B represents all three experimental conditions. Solid circles 

indicate action of only. picrotoxin; stars, action of only diazepam; 
‘and stars on circles, action of picrotoxin and diazepam. 


Fig 6.—Picrotoxin prevents modification of vestibulo-ocular 
reflex by diazepam. Data from monkey with long time constant 
of vestibular nystagmus. Symbols explained in Fig 5 legend. 


Fig 7.~Modification of vestibulo-ocular reflex by picrotoxin in 
vermisectomized monkey. Symbols explained in Fig 4 legend. 
Error bars for picrotoxin condition are hidden by symbols at 20 
and 60: -minutes,. 


20 


Minutes 


Fig 8.—Distribution of nystagmus time constant of 38 experimen- 
tally naive Macaca speciosa and M irus. Time constant is from 
each monkey's first Bárány spinning test. 
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_inereases it. We studied the interac- 
tion. of pierotoxin with these three 
procedures, 





Picrotoxin Alone 


~ Picrotoxin changed both the time 
& constant and symmetry of nystagmus. 
In each monkey, the effect on the time 
constant differed in magnitude but 
was always consistent in direction. 
` There was no consistent effect on 
-VOR gain. 
Time Constant.-We studied both 
naive monkeys with long nystagmus 
: time constants (10 s or more) and 
monkeys with prior repeated testing 
who had short nystagmus time con- 
stants (7 to 8 s). Figure 1 shows the 
nystagmus response (smooth-phase 
< velocity) of a normal naive monkey 
< before and 30 minutes after picrotox- 
` fn injection. Pierotoxin reduced the 
nystagmus time constant. In all our 
normal monkeys who had preinjection 
time constants of 10 s or more, this 
-decrease i in time constant was evident 
five minutes after picrotoxin injection 
and lasted about one hour. 
= Change in time constant during a 
l 'onehour period in a normal monkey is 
shown in Fig. 2. The time constant of 
nystagmus is lower than the preinjec- 
tion value from five to 60 minutes 
< after drug injection. Fifty and 60 min- 
utes after picrotoxin injection, the 
time constant began to increase; this 
marked the end of the drug’s action. It 
did not reach preinjection values when 
observed for three hours, but, on the 
following day, was usually again near 
normal. 

Picrotoxin had no effect on the time 
constant in monkeys who had a short 
(i to 8-s) time constant as a result of 
estibular testing. 
metry of Nystagmus.—Several 
monkeys used in these experiments 
had a vestibular nystagmus asymme- 
try without.an accompanying B-gain 
asymmetry. This time‘constant asym- 
metry was consistently reduced or 
slightly reversed after picrotoxin in- 
jection. The change in asymmetry fol- 
lowed the same time course as the 
ification of time constant. 
teraction of Picrotoxin With B- 
=in the normal monkey, re- 
estibular testing decreases 
me constant in the B-test.' The 
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decrease in time constant occurs grad- 
ually in monkeys who first experience 
the B-test but more rapidly (after 
three to four tests) in monkeys who 
are tested repeatedly. In naive mon- 
keys, 30 B-tests reduce the time con- 
stant to about 7 s, and, for this mode 
of vestibular modification in M 
speciosa and M irus, a time constant 
of T s probably characterizes fully 
modified VOR. 

Thus, because our testing procedure 
could result in modification of time 
constant in the same direction and to 
approximately the same extent as 
the pharmacologic agent we were 
studying, it was necessary to compare 
the effects of repeated B-tests with 
the effects of picrotoxin plus repeated 
B-tests in the same monkey. Figure 3 
shows, in four normal monkeys, how 
these two procedures, equated accord- 
ing to number of B-tests (spins), dif- 
fer. Picrotoxin plus B-testing de- 
creases the time constant more than 
does B-testing alone. Figure 4 shows, 
in detail, the different effects of the 
two procedures in the same normal 
monkey. Not only is the effect of 
picrotoxin on time constant greater, 
but 60 minutes after the monkey 
received picrotoxin, an increase in 
time constant at the end of the drug 
action occurred despite repeated 
B-testing. 


Picrotoxin Plus Diazepam 


Injection of diazepam in the mon- 
key prolongs the nystagmus time con- 
stant? When picrotoxin is given 
simultaneously with diazepam, it pre- 
vents the normal diazepam action. 
Figure 5 shews the different effects 
of diazepam, of picrotoxin, and of 
diazepam combined with picrotoxin in 
a monkey with a short nystagmus 
time constant. Pierotoxin had little 
effect on this monkey who had a short 
time constant, but diazepam was 
effective in prolonging the nystagmus 
time constant. Injection of the two 
drugs together does not affect the 
time constant; the diazepam effect 
does not appear. 

In animals with time constants of 
10 s or more, diazepam prolonged and 
picrotoxin shortened the nystagmus 
time constant. Pierotoxin given simul- 
taneously with diazepam (Fig 6) pro- 
duced a reduction in the time con- 
stant. Again, the normal diazepam 
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effect did not occùr (the slight time 
constant reduction observed is consis- 
tent with the effect of repeated test- 
ing). 







Picrotoxin in the 
Vermisectomized Monkey 












































Ablation of the cerebellar vermis in 
monkeys produces a syndrome. that 
includes prolongation of the nysta 
mus, and in these monkeys, the time 
constant is not greatly modified b 
repeated B-tests.' Figure 7 compares 
the effects of repeated B-testing with. 
the effects of repeated B-testing and 
picrotoxin in the vermisectomized 
monkey. Repeated testing causes li 
tle change in time constant, but picr 
toxin reduces the time constant; this 
change follows the same time cours 
both in the vermisectomized monkey 
and the normal monkey and sho 
despite continued testing, the same 
increase in time constant at the endof 
60 minutes. 


COMMENT 


A neuronal process as complex as 
translation of a short cupular time 
constant into a longer nystagmus 
time constant probably requires a 
multisynaptic path with feedbae 
loops. Such a path is found in the © 
brainstem reticular formation with its 
reciprocal connections to the cerebel- 
lum. Reticular and cerebellar areas 
are targets of both diazepam and. 
picrotoxin and are associated with 
oculomotor activity. Specifically, diaz- 
epam affects the somatic motor facili-- 
tatory and inhibitory areas of the 
reticular formation, the vestibu 
nuclei," and cerebellar Purkinje’s 
cells’; picrotoxin affects. the: vest 
bular input to the oculomotor nu 
cleus," vestibular commissural inhibi 
tion,*'* and cerebellar Purkinje’s 
cells.’ The primary site of interac- 
tion of diazepam and picrotoxin ison — 
GABA-ergie neurons.’ Where picro- 
toxin and diazepam have been studied 
in the same GABA-ergic system, they: 
act antagonistically*'""* The CNS 
areas with high concentrations of 
GABA-ergic neurons include the fol- 
lowing: cerebellar cortex and subcorti- 
cal nuclei," oculomotor nucleus, 
reticular formation nuclei,” and all 
of the vestibular nuclei (including ` 
those that. have no demonstrated pro- 
jection of cerebellar Purkinje’s cells). 
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Because of this GABA activity in ocu- 
lomotor-related structures, the antag- 
‘onistic interactions of diazepam and 
pierotoxin on GABA-ergiec neurons 
may extend also te an antagonistic 
effect on oculomotor reflexes. 
Diazepam, a drug that mimics the 
-action of GABA~a reputedly inhibito- 
ry transmitter—prolongs the nystag- 
mus time constant. Conversely, piero- 
toxin, a drug that blocks GABA inhib- 
-itory transmission, reduces the nys- 
tagmus time constant. In interpreting 
these. results, it is important to 
remember that the overall physiologi- 
ceal or behavioral effect of an inhibito- 
“ry. synapse depends on where the 
-synapse is in a particular circuit”; for 
“example, an inhibitory synapse on a 
‘positive feedback loop and an inhibito- 
ory synapse on a direct pathway will 
have opposite effects on the VOR. 
One mechanism of nystagmus mod- 
ification by picrotoxin and diazepam 
might involve their effect on GABA- 
“ergie Purkinje’s cell synapses in cere- 
ellar subcortical nuclei. Ito*= has 
suggested a model of cerebellar corti- 
eal-nuelear linkage in which a direct 
excitatory connection from cerebellar 
afferent to subcortical nucleus is the 
“principal pathway of signal flow, to 
which the cerebellar cortex is con- 
“nected as a side path. The cerebellar 
cortex receives and analyzes the same 
signals as those supplied to the subcor- 
tical nucleus and then sends, by 
GABA-ergie Purkinje’s cells, inhibito- 
ry signals.to modulate the neural sig- 
nals. passing through the subcortical 
nucleus, Diazepam and _ picrotoxin, 
because of their antagonistic actions 
on cerebellar Purkinje’s cells, would 
modulate the output of the subcortical 
-nucleus in opposite directions. 


Picrotoxin and Time Constant 


<The minimum time constant ob- 
served in normal, experimentally 
naive monkeys is about 7 s. The ves- 
tibular stimuli (repeated B-tests) used 
in-our experiments cannot modify the 
«time constant beyond a minimum of T 
s.° We -now find that picrotoxin 
reduces the monkey’s time constant to 
about T s, Thus, it seems that, for 
“normal monkeys, for monkeys ex- 
“posed to repeated B-testing, and for 
monkeys treated with picrotoxin, the 
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end point of VOR modification is” 


about 7 s. This value is near what 
would be predicted if the measure- 
ments in the VOR as a whole were 
governed by the low-frequency time 
constant of the semicircular canals 
and supports our suggestion’ that a 
longer nystagmus time constant in- 
volves central neural processing of 


primary vestibular afferent input. 


Picrotoxin and Asymmetry 
of Nystagmus 


Both picrotoxin and diazepam’ 
cause a decrease in the asymmetry of 
nystagmus. For both drugs, the reduc- 
tion in the asymmetry has the same 
time course as the drug effect on the 
nystagmus time constant. Some anal- 
ysis is needed to explain why drugs 
that have antagonistic CNS effects** 
elicit similar physiological responses. 
It is likely that the effect of the two 
drugs on the asymmetry of nystag- 
mus is simply a consequence of the 
fact that the neural substrates on 
which the drugs act have limited 
potential as they approach either the 
upper or the lower limits of modifica- 
tion. Nystagmus becomes symmetri- 
cal at these values. Figure 8 shows the 
distribution of nystagmus ‘time con- 
stant in 38 experimentally naive mon- 
keys. While the time constants vary 
from 7 to 81 s, most values cluster in 
the range from 7 to 40 s, which are the 
minimum and maximum values that 
we usually see with picrotoxin and 
diazepam, respectively: the time con- 
stant modification approaches the 
upper limit with diazepam, the lower 
limit with picrotoxin. 

This research was supported by Publie Health 
Service grant EY 00592 and the US Naval Health 


Science Education and Training Command grant 
CIP 0-48-1331. 


References 


1. Sekitani T, McCabe BF, Ryu JH: Drug 
effects on the medial vestibular nucleus. Arch 
Otolaryngol 1971,93:581-589. 

2. Sekitani T, Ryu JH, McCabe BF: Drug 
effects on the medial vestibular nucleus. Arch 
Otolaryngol Y9T194:401-405. 

3. Igarashi M, Storey VO: Locomotor body 
equilibrium after diazepam injection in the squir- 
rel monkey. ORL 1973;36:33-36. 

4. Blair S, Gavin M: Modification of vestibulo- 
ocular reflex induced in the macaque by diaze- 
pam. Arch Otolaryngol 1979;105:698-70L. 

5. Tallman JT, Paul SM, Skolniek P, et: al: 
Receptors for the age of anxiety: Pharmacology 
of the benzodiazepines. Science 1980;207:274- 
281. 





6. Baker R: Pharmacological profile of inhibi- 
tion in the vestibular and ocular nuclei, in. Brad- 
ley PB, Dhawan BN (eds): Drugs and Central 
Synaptic Transmission. Baltimore, University 
Park Press, 1976, pp 227-234. 

7, Ito M, Highstein SM, Tsuchiya T: The post- 
synaptic inhibition of rabbit oculomotor neurones 
by secondary vestibular impulses and its bloek- 
age by picrotoxin. Brain Res 1970;17:520-523. 

8. Obata K, Highstein S: Blocking by picrotox- 
in of both vestibular inhibition and GABA action 
on rabbit oculomotor neurones. Brain Res 
1970;18:538-541, 

9. Precht W, Baker R, Okada Y: Evidence for 
GABA as the synaptic transmitter of the inhibi- 
tory vestibulo-ocular pathway. Erp Brain Res 
1973;18:415-428. 

10. Precht W, Schwidt PC, Baker R: Removal 
of vestibular commissural inhibition by antago- 
nists of GABA and glycine. Brain Res 
1973;62:222-226. 

11. Blair S, Gavin M: Modification of the maca- 
que's vestibulo-ocular reflex after ablation of the 
cerebellar vermis. Acta Otolaryngol 1979;88:235- 
243. 

12. Blair S, Gavin M: Response of the vestibu- 
lo-ocular reflex to differing programs of acceler- 
ation. Lavest Ophthalmol Vis Sei 1979;18:1086- 
1090. 

13. Goldberg J, Fernandez C: Physiology .of 








peripheral neurons innervating semicircular cà- >... 
nals of the squirrel monkey: I. Resting discharge... 
and response to constant angular acceleration. — 


J Neurophysiol 1971;34:635-660. 

14. Przybla AC, Wang SC: Locus of central 
depressant action of diazepam. J Pharmacol Exp 
Ther 1968;163:439-447. 

15. Steiner FA, Felix D: Antagonistic effects 
of GABA and benzodiazepines on vestibular and 
cerebellar neurones. Nature 1976;260:346-347. 

16. Costa E, Guidotti A, Mao CC: A GABA 
hypothesis for the action of the benzodiazepines, 
in Roberts E, Chase TH, Tower DB (eds): GABA 
in Nervous System Function. New York, Raven 
Press, 1976, pp 413-426. 

17. Costa E, Guidotti A, Mao C, et ak New 
concepts on the mechanism of action of benzodia- 
zepines, Life Sci 1975;17:167-186. 

18. Stein L, Wise CD, Belluzzi JD: Effects of 
benzodiazepines on central serotonergic mecha- 
nisms, in Costa E, Greengard P (eds): Mecha- 
nisms of Action of Benzodiazepines. New York, 
Raven Press, 1975, pp 29-44. 

19. Fonnum F, Storm Mathieson J: Localiza- 
tion of GABA-ergie neurons in the CNS, in 
Iversen LL, Iversen SD, Snyder SH (eds): Hand- 
book of Psychopharmacology: Clinical Pathways 
in the Brain. New York, Plenum Press Ine, 1978, 
vol 9, pp 357-401. 

20. Massari VJ, Gottesfeld Z, Jacobowitz DM: 
Distribution of glutamie acid decarboxylase in 
certain rhombencephalic and thalamic nuclei in 
the rat. Brain Res 1976;118:147-151. 

21. Tappaz ML, Brownstein MJ, Palkovits M: 
Distribution of glutamate decarboxylase in dis- 
crete brain nuclei. Brain Res 1976;108:371-379. 

22. Roberts E: Disinhibition as an organizing 
principle in the nervous system, in Roberts E, 
Chase TN, Tower DB (eds): GABA in Nervous 
System Function. New York, Raven Press, 1976, 
pp 515-539. 

23. Ito M: Reles of GABA neurons in inte- 
grated functions of the vertebrate CNS, in 
Roberts E, Chase TN; Tower DB (eds): GABA in 
Nervous System Function. New York, Raven 
Press, 1976, pp 427-448. 

‘24. Ito M: Cerebellar learning control of ves- 
tibulo-ocular: mechanisms, in- Desiraju T (ed): 
Mechanisms in- Transmission of Siggals for Con- 
scious Behavior: New York, Elsevier Publishing 
Co, 1976, pp-4-20. 6 $ 


< -> Vestibulo-ocular Reflex—Gavin & Blair 


f 


linical Notes 


- Asymptomatic Intracochlear Neurinoma 


A Temporal Bone Report 


Lars-Göran Johnsson, MD, Thomas C. Kingsley, MD 


-© A small intracochtear neurinoma was 
found in the temporal bone of a 54-year- 
“old man who had no history of hearing 

ss or dizziness. The tumor was small, 
to the scala tympani, and did not 
visibly alter the tissues around it. The 
neurinoma was derived from the distal 
‘Processes of the cochlear neuron. Intra- 
labyrinthine tumors can cause auditory 
and vestibular symptoms and are difficult 
to diagnose. 
(Arch Otolaryngol 1981;107:377-381 ) 


his report is concerned with an 
unusual finding of a tumor with- 

in the cochlea, and it was found inci- 
dentally in a specimen from a large 
“series of temporal bones.'? The inci- 
` dence of small, asymptomatic acoustic 
“neurinomas in the general population 
is not well known. A review of the 
temporal bones in the collection at The 
Johns Hopkins Hospital, Baltimore, 
obtained at autopsy from 490 patients, 
disclosed four cases of neurinoma in 
the internal auditory canal.’ Four sim- 


ilar cases were found in a collection of 


893 temporal bones from 517 patients 
at the Massachusetts Eye and Ear 
Infirmary, Boston.‘ In a study from 
Sweden, the internal auditory meatus 
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in the temporal bones from 105 con- 
secutive autopsies were carefully 
studied, and two, or perhaps three, 
eases of small acoustic neurinomas 
were found.” 

Although the numbers of these 
small acoustic neurinomas in the audi- 
tory canal are surprising,** intralaby- 
rinthine neurinomas are rare. To our 
knowledge, only a few temporal bone 
reports of tumors in unoperated ears, 
confined solely to the cochlea, have 
been published previously.“ In some 
instances, the findings were more or 
less coincidental"'*"" since the pa- 
tients were without obvious tumor- 
related symptoms. The neoplasms 
were all located in the scala tympani 
of the basal turn and involved the 
modiolus to a varying degree, except 
in two cases™" in which the neoplasm 
seemed to be confined mainly to the 
scala tympani. In four specimens, the 
tumor was characterized histologically 
as a neurinoma,''"' and in three spec- 
imens, it was characterized as a neuro- 
fibroma.*'’ To our knowledge, there is 
only one temporal bone report of a 
primary intravestibular neurinoma. 
The neoplasm was found incidentally 
in the study of the temporal bone 
collection from the Massachusetts Eye 
and Ear Infirmary.‘ In addition, occa- 
sional neurinomas have appeared af- 
ter destructive labyrinthectomy."* 

Five surgical cases of intralabyrin- 
thine neurinomas have been re- 
ported. In addition, there are three 


cases in which an intravestibular ne 
rinoma impinged on the stapes foot 
plate” or expanded into the middl 
ear space." In yet another patient 
an acoustic neurinoma apparenti; 
grew from the internal auditory can 
through the vestibule and into t 
middle ear.” In von Recklinghausen’ 
disease, neurofibromas, which usually 
are bilateral, have extended into the. 
labyrinth from the internal auditory 
canal, as well as manifested intra- 
cochlear origins.**** The position of 
these tumors within the labyrinth 
may require a translabyrinthine ap-' 
proach for a complete surgical remov- 
al. 

Large intralabyrinthine tumors can 
alter the auditory and vestibular fune 
tions, but these tumors are difficult ti 
diagnose because they fail to produce 
the usual signs and symptoms of an — 
acoustic neurinoma. The internal auw- 
ditory canal is not enlarged; therefore, 
roentgenographic studies are not 
helpful. Only in one case was the 
normal radiolucency of the basal turn 
altered by an intracochlear neurino- 
ma.'* These patients’ conditions are 
more commonly diagnosed as Me- 
niere’s disease, and the intralabyrin-. 
thine tumor is found surreptitiously- 
during a destructive labyrinthecto-" 
mye tee? 


MATERIAL 


Both temporal bones were obtained’ from: 
a54-year-old man who died of a myocardial Š 
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Fig 1.—Left cochlea with spiral ligament of scala vestibuli and scala media dissected away. Tumor 
in scala tympani (arrows) seen through translucent basilar membrane and osseous spiral lamina. 
No obvious degeneration of organ of Corti (OC) and nerve fibers (N). OW indicates oval window 


(osmium tetroxide, x 15). 


infarct. According to the next of kin, the 
patient never complained of hearing loss, 
tinnitus, or dizziness, and he did not have 
the typical signs of von Recklinghausen’s 
disease. He had had tuberculosis of the 
right lung, but he was not treated with 
streptomycin sulfate. As a construction 
worker, the patient had labored in noisy 
surroundings for most of his life. 


METHODS 


The temporal bones were processed 82 
hours after death with the use of the 
technique of microdissection and surface 
preparations,” as described in detail else- 
where’ The labyrinth was fixed and 
stained with a perilymphatic perfusion of 
1% osmium tetroxide. The major portion of 
the otie capsule was drilled to a thin shell 
and then removed. The labyrinthine tissues 
were dissected into surface preparations or 
whole mounts. After the dissection was 

-eompleted, the left temporal bone was 
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decalcified, and the modiolus was sectioned 
with the use of conventional techniques for 
temporal bone histologie studies. 

The tumor that was found in the left ear 
was removed, embedded in paraffin, sec- 
tioned, and stained with hematoxylin- 
eosin. 


RESULTS 


The only obvious form of a patho- 
logic condition that was observed was 
the tumor in the left cochlea. There 
was a bilateral mild sensorineural 
degeneration in both ears in the first 
quadrant of the basal turn. Such 
degeneration is usually present in all 
specimens from this age group and 
represents the age-related changes 
that are responsible for presbyacu- 
sis.’ 

The stria vascularis appeared nor- 
mal in both ears along the entire 


length of the cochlea, with the excep- 
tion of a minute round mass of concre- 
tions in the basal turn of the left ear. 
The spiral ligament displayed the mild 
atrophy and the loss of capillaries that 
are characteristic of material from 
this age group." 

The vestibular organs appeared 
normal. There was the severe bilateral 
loss of saccular otoconia that is seen 
almost invariably in all specimens 
from patients who are older than 50 
years.’ 


Cochlear Neoplasm 


In the left ear, in the upper end of 
the basal turn, there was a small, 
roundish tumor in the scala tympani 
(Fig 1 and 2). The size of the mass was 
almost 1.5 mm in diameter. The black- 
stained neoplasm almost blocked the 
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Fig 2.—View of scala tympani with radiating venules after removal of organ of Corti and osseous 
spiral lamina. Note small darkly stained tumor (arrows) attached to modiolar wall of scala tympani. 
RW indicates round window membrane, with opening of cochlear aqueduct just anterior to it 
(osmium tetroxide, x 15). 


scala, Most of the lateral surface of 
the tumor was flat and in contact 
with, but not adherent to, the osseous 
spiral lamina and the basilar mem- 
brane. The mass was attached only in 
a small area to the modiolar wall of 
the seala tympani. It appeared to be 
derived from the nerve fibers that 
take a course along the bony wall 
before they enter the modiolus. In the 
scala tympani, these nerve fibers are 
covered only by a thin porous layer of 
bone. 

The tumor did not create any visible 
changes in the tissues around it. The 
organ of Corti next to the neoplasm 
appeared normal when it was exam- 
ined with the dissection microscope. 
However, that portion of the basilar 
membrane was destroyed in the pro- 
cess of dissection and could not be 
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examined by high-power phase-con- 
trast microscopy. Therefore, it could 
not be determined whether focal hair 
cell loss had occurred adjacent to the 
tumor. The nerve fibers in the osseous 
spiral lamina appeared to be normal. 
There were possibly some slight 
degenerative changes in the distal 
ends of the nerve fibers at the haben- 
ulae perforata. 

The nerve fibers and ganglion cells 
of the modiolus that were adjacent to 
the tumor also appeared to be normal 
when they were examined in celloidin 
sections. The neoplasm neither infil- 
trated the modiolus nor eroded the 
bony walls of scala tympani (Fig 3). 
The eighth nerve was evulsed from 
both specimens and, therefore, could 
not be evaluated for possible involve- 
ment by a neoplasm. Furthermore, the 


modiolus of the right temporal bone 
was not sectioned. 

Numerous sections of the neoplasm 
were studied. These sections showed a 
proliferation of myelinated nerve 
composed of spindled cells with a rath- 
er fibular cytoplasmic network and 
only limited collagen production (Fig 
4). The pattern of proliferation was 
exceedingly haphazard, but in one 
area, there was a suggestion of 
nuclear palisading. Nuclei were gener- 
ally small and elongated, but in some 
sections, considerable pleomorphism 
was exhibited by the presence of large 
oval and spindled nuclei. There was no 
hyperchromatism, and nucleoli were 
not prominent. A centrally placed 
blood vessel was filled with erythro- 
cytes; from this structure, oceasional 
small vascular branches could be iden- 
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Fig 3.—Ganglion cells and nerve fibers in modiolus adjacent to tumor in scala tympani (at lower 
margin). Note absence of tumor tissue. Vertical section (osmium tetroxide, hematoxylin-eosin, 


x 240). 





Fig 4.—Section of tumor after being dissected from labyrinth. Note variable nuclear forms and 
disorganized growth pattern indicative of neoplasia (osmium tetroxide, hematoxylin-eosin, . 
x 750). 3 
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tified and showed. that the neoplasm 
was well vascularized and not free 
-floating within the scala tympani. 
The tumor was a proliferation of a 
myelinated nerve. The slight nuclear 
pleomorphism and disorderly growth 
“’ „pattern defined a neoplastic process. 
_. There was no evidence of malignancy. 
‘The tumor was too small to allow a 
definitive interpretation, but it was 
thought to be a neurilemoma. 


COMMENT 


The character of the tumor we have 
described differed in some respects 
from the ones previously reported. It 
apparently had its origin from the 
distal or dendritic processes of the 
cochlear neuron as they leave the 
osseous spiral lamina along the wall of 
‘the seala tympani to enter the modio- 
- dus. There was no involvement of the 

modiolus, a similarity shared by the 
large neurofibroma described by 
‘Wittmaack,” which filled most of the 
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scala tympani in the basal turn. The 
tumor in the present case was of a 
similar size as the neurinoma de- 
scribed by Jorgensen"; however, the 
tumor described by Jørgensen“ did 
involve the modiolus. 

Presumably, the neoplasm was slow 
growing, and it had caused no obvious 
cochlear pathologic condition at the 
time of death. The finding is in agree- 
ment with the lack of auditory and 
vestibular symptoms attributed to the 
patient. There was ample space for 
the neoplasm to grow toward the base 
or the apex of the cochlea in the 
direction of least resistance. Conceiva- 
bly, the tumor, at some point in time, 
could have grown further by displac- 
ing the basilar membrane and osseous 
spiral lamina. Such growth could ini- 
tially have caused cireumseribed dam- 
age to Corti’s organ and the nerve 
fibers in the osseous spiral lamina. In 
a later phase, the neoplasm might 
have expanded into the modiolus and 
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the internal auditory canal A tumo: 
like this could perhaps, with- time, | 
have caused a progressive, unilateral 
hearing loss or signs and symptoms 
that, in the absence of roentgen 
graphic changes in the internal aud 
tory canal, could: have been mis aken 
for Meniere's disease. 

Intralabyrinthine tumors like the 
present one can be considered rare. 
The site of predilection appears to bi 
in the basal turn. These tumors ar 
easily recognized in histologic. pre) 
arations when they do occur, and th 
are probably less likely. to. be over- 
looked by the otopathologist than the 
small more clinically evident neurinc 
ma of the internal auditory canal. On 
the other hand, the clinician. can mis- 
interpret the subtle clinical findings 
produced by the intralabyrinthin 
variant of these tumors. 
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Appearing as a 


Phenytoin-Induced Lymphadenopathy 


Edward L..Treyve, MD, Larry G. Duckert, MD, PhD 


+ A case of phenytoin sodium-induced 
‘lymphadenopathy appeared as a naso- 
pharyngeal malignant neoplasm with re- 
gional metastases. Cervical lymphade- 
nopathy.is a lesser-known drug reaction 
that is produced by anticonvulsant thera- 
“py; under some circumstances, this con- 
dition may be confused with head and 
‘neck malignant neoplasms. To date, phe- 
; nytoin-induced nasopharyngeal lymphad- 
enopathy has not previously been re- 
‘ported in the literature. A review of the 
‘medical literature provides some interest- 
ing tacts about the syndrome. A familiarity 
with this potential complication of anti- 
‘convulsant therapy may expedite early 
“diagnosis ‘and appropriate patient treat- 
ment. - : 

(Arch Otolaryngol 1981;107:382-384) 


ince hydantoin derivatives were 
J first introduced into the treat- 
ment of convulsive disorders, various 
-types of drug reactions have been 
recognized. The best-known side ef- 
fect is the gingival hyperplasia and 
hypertrophy observed in patients who 
are treated with the most common 
hydantoin derivative, phenytoin sodi- 
um: Equally well-recognized drug re- 
actions are hematologic abnormalities 
‘(meégaloblastic anemia, aplastic ane- 
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mia, leukopenia, agranulocytosis, 
thrombocytopenia, and methemoglo- 
binemia), the lupus erythematosus 
(LE) syndrome, gastrointestinal tract 
symptoms, cerebellar dysfunction, 
and dermatologic changes (morbilli- 
form or searlatiniform rashes, eryth- 
roderma, erythema multiforme, toxic 
epidermal necrolysis, hyperpigmenta- 
tion, and hirsutism)’ A’ less-well- 
known drug reaction is the cervical 
lymphadenopathy that may be asso- 


ciated with anticonvulsant use, al- 
though it has been recognized for 


many years.” 

We recently encountered a patient 
who had a nasopharyngeal mass and 
bilateral posterior cervical adenopa- 
thy with symptoms that were highly 
suggestive of a nasopharyngeal carci- 
noma with regional metastases. After 
extensive investigation, the correct 
diagnosis of phenytoin-induced lym- 
phadenopathy was made. The relative 
infrequency with which the otolaryn- 
gologist encounters phenytoin-in- 
duced lymphadenopathy, compared 
with the more common causes of head 
and neck neoplasia, may contribute to 
a delay in both diagnosis and treat- 
ment. Moreover, to our knowledge, 
phenytoin-induced lymphadenopathy 
appearing in the nasopharynx has not 
been described in the literature. We 
think that an increased awareness of 
this potential problem will expedite 
patient examination, facilitate the 
correct diagnosis, and reduce the psy- 
chological impact of a suspected ma- 
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Nasopharyngeal Malignant Neoplasm 


lignant neoplasm. For this reason, we 
reviewed the medical literature re- 
garding this interesting problem and 
report a case. 


REVIEW OF LITERATURE 
Clinical Appearance 


To our knowledge, the first compre- 
hensive description of this entity was 
compiled by Salzstéin and Ackerman‘; 


these investigators described the clin-. 
ical and pathologie similarities.to ma- 


lignant lymphoma in a review of 82 
cases of anticonvulsant-induced lym- 
phadenopathy. The lymphadenopathy 
may occur in any group of lymph 
nodes, but the cervical nodes are 
involved more than 50% of the time. 
The nodes are of variable size, some- 
times tender, and can appear one 
week to 18 months after the start of 
anticonvulsant therapy. Associated 
manifestations include a peripheral 
eosinophilia (20% to 30% of the time), 


fever, malaise, skin disorders,-hemato-. 


logic disorders, and hepatosplenomeg- 
aly; any or all of these manifestations 
may be present. Tonsillar hyperplasia 
or pharyngitis was noted in some 
patients. These observations. have 


been reiterated by numerous other: 


inv estigators. ae 


Pathologic Condition 


Histologically,- the lymph nodes 
demonstrate a varying degree of dis- 
torted architecture. There is a general 
pleomorphic cellular response. with 





infiltration of eosinophils, plasma 
--¢ells, and lymphocytes. Mitosis is occa- 
sionally present, and patchy necrosis 
~is constant. Grossly, and, at times 
<; mieroscopically, the nodes may resem- 
ble malignant lymphomas, but usually 
heir characteristics fail the histologic 
teria; The nodal architecture, 
though often distorted, is not de- 
‘stroyed.. A. monotonous pattern of 
mature lymphocytes, as seen in lym- 
hosarcomas, is not present. The 
Reed-Sternberg cell, considered to be 
the sine qua non of Hodgkin’s lympho- 
~ oma, is never seen. Infiltration of the 
<. nodal capsule can be seen in this syn- 
drome, but this is usually minimal. 
. Despite the fact that no clearly neo- 
N“ plastie characteristics are seen, confu- 
> sion ean and does occur histologically 
with Hodgkin’s lymphoma, lympho- 
= sarcoma, and reticulosarcoma. Lym- 
© phadenopathy that is characterized by 
—dymphoreticular atrophy, lymphoid 
depletion, and fibrosis may also occur 
r long-term therapy." 























Prognosis 


¿~ Resolution of the lymphadenopathy, 
usually in a matter of weeks after the 
anticonvulsant medication is discon- 
tinued, is pathognomonic of this 
“benign” syndrome. However, the 
association between long-term anti- 
convulsant therapy and malignant 
lymphadenopathy even in patients in 
whom the drug had been discontinued 
‘has also been established. Hyman and 
Sommers’ first coined the term “pseu- 
dolymphoma” to describe this condi- 
tion and described six patients who 
received long-term anticonvulsant 
therapy in whom malignant lympho- 
mas. developed. A substantially in- 
creased incidence of malignant lym- 
phomas in patients who received 
long-term (greater than ten years) 
“phenytoin therapy, ranging between 
four and ten times that expected, has 
also been reported.’ 
_ Perhaps the spectrum of malignant 
change induced by the hydantoins was 
-best summarized by Gams et al." They 
reviewed a small series of 16 cases 
_ that correlated the clinical and patho- 
# logic nature of the syndrome with the 
“prognostic implications. Hydantoin- 
-induced lymphadenopathy was orga- 
nized into four histologie categories. 
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The first, or the hyperplasia group, 
was thought to be clearly benign his- 
tologically. The histologic pattern was 
characterized by a pleomorphic cellu- 
lar response, normal nodal architec- 
ture, and complete regression after 
the anticonvulsant therapy was dis- 
continued. The second group, or the 
pseudolymphoma group, was charac- 
terized by an alteration of the nodal 
architecture, reticulum cell hyperpla- 
sia, patchy necrosis and fibrosis, and 
eosinophil infiltration. In this group, 
there was also rapid nodal regression 
after the medication was stopped. The 
third group, or the pseudo-pseudolym- 
phoma group, was characterized by 
hyperplastic changes that were simi- 
lar to the preceding group and also 
showed regression after drug with- 
drawal. However, after a latent peri- 
od, true lymphomas developed in this 
group. The fourth group included 
those cases that demonstrated frank 
malignant changes without regression 
after drug withdrawal. The observa- 
tions made by Gams et al suggest 
that short-term drug exposure pro- 
duces a benign clinical and histologic 
picture, but more prolonged exposure 
either unmasks or creates a premalig- 
nant state. 
Origin 

The origin of anticonvulsant- 
induced lymphadenopathy remains 
obscure. Many anticonvulsant agents 
have been implicated, all with the 
same basic chemical ring structure. 
However, phenytoin, which has re- 
mained foremost in the treatment 
armamentarium as a first-line pro- 
phylactic and therapeutic drug, has 
received the most attention in its 
association with anticonvulsant-in- 
duced lymphadenopathy. 

Initially, this syndrome was 
thought to be idiosyncratic; however, 
various types of hypersensitivity reac- 
tions have been suspected. Attempts 
to demonstrate immediate hypersen- 
sitivity by techniques, including pas- 
sive cutaneous anaphylaxis, demon- 
stration of precipitating antibodies, 
and hemagglutination, have not been 
successful.'' Delayed hypersensitivity 
has been proposed as a causal factor 
by many investigators?" and 
comparisons also have been made to 


the serum-sickness type of hyperser 
sitivity.’ 

Alterations in the immune ee 
have also been associated with pheny- 
toin-induced lymphadenopathy. De- 
pressed. cellular immune responses” 
have been a common observa- 
tion." Serum IgA levels may be. 
depressed, as well as certain comple 
ment-related antigens also known to 
be depressed in some autoimmune dis- 
eases.” Other autoimmune-related 
phenomenon include abnormal LE cell 
preparations (10%), antinuclear’ anti 
Sg (50%), and rheumatoid: factor 

Gp) 

ties in the immune system 

caused by hydantoins may be analo- 





gous to certain immunodeficien! 
states, as in transplant patients or 
other iatrogenically — immunosup-. 


pressed patients and those patients 

with inborn immunodeficiency states. ` 
These patients are known. to: have a 

higher incidence of lymphoreticular 

malignant neoplasms. Long-term 

stimulation of the immune system 

may, by overstimulation, create an 

immunologically incompetent- host. 
Loss of normal T-cell suppression may 
allow unregulated cones of cells to. 
proliferate, with which the depressed 
immune system cannot cope. Long- 
term stimulation of cells may promote 
malignant transformation, as has’ 
been implicated in Burkitt’s lympho- 
ma, or may perhaps unmask an 
underlying lymphoma. 


Diagnostic Considerations 


The diagnosis of hydantoin-induced 
lymphadenopathy is made by exclu- 


sion. In general, the diagnostic exami- => 


nation of a patient with cervical 
lymphadenopathy would, in most in- 
stances, include extensive radiologic. 
studies, endoscopy, and surgical -biop- 
sies; at times, these types of studies 
are aided by a variety of available 
laboratory studies. However, hydan- 
toin-induced lymphadenopathy is re- 
markable only for the scareity of clear 
diagnostic criteria. Unless the clini- 
cian performs a thorough evaluation, 
the diagnosis will be delayed or 
missed. The elusive nature of this 
potential diagnostic problem is repre- - 
sented by the following case. 
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“REPORT OF A CASE 

_A 48-year-old man was admitted to the 
-otolaryngology service at. Harborview 
“Medical Center, Seattle, because of pro- 
agressive swelling in the left part of his 
neck for many months, decreased hearing 
bilaterally, fever, and nonproductive 
cough. For two years, the patient had been 
“taking phenytoin sodium, 300 mg/day, for 
a seizure disorder. 

On examination, the patient had a bilat- 
> eral serous. otitis media and a papular 
eruption -on the face and chest. Further 
examination showed a large soft mass in 
the nasopharynx that depressed the soft 
palate and extended down the lateropos- 
erior oropharyngeal walls. Bilateral cervi- 
cal lymphadenopathy was present with 
multiple, firm, tender nodes, measuring 1 
to. 3 em, in both anterior and posterior 
triangles. The largest group was a cluster 
of nodes, measuring 4 x 6 em, in the left 
midjugular chain. No other lymph nodes 
- were palpable. There was a question of a 
palpable spleen tip, but the liver did not 
‘appear to be enlarged. The patient was 
admitted with a temperature of 37.8 °C. 
Results of a routine complete blood cell 
count and differential cell count, including 
an eosinophil count, were normal. Results 
of a complete battery of chemistry studies 
were normal, and a chest x-ray film was 
normal, Liver, spleen, and bone scans were 
unremarkable, and a computed tomograph- 
‘ie scan demonstrated a soft-tissue mass in 
“the nasopharynx. Skin testing was positive 
for mumps, but negative for PPD. Toxo- 
plasmosis titer testing and slide test for 
infectious mononucleosis heterophil anti- 
“bodies were negative. Epstein-Barr virus 
titers were negative. Nasopharyngeal cul- 
tures for routine bacteria, acid-fast bacilli, 
and fungi produced normal flora. 

The patient underwent panendoscopy, 
and multiple biopsy specimens of the naso- 
pharyngeal mass were obtained. The naso- 
pharyngeal biopsy specimen demonstrated 
squamous metaplasia, ulceration with fi- 
brinopurulent exudate, and a benign- 
appearing cellular infiltrate of lympho- 
eytes and plasma cells. Several days later, a 
cervical node biopsy specimen was ob- 
tained. Histologic examination demon- 
strated well-defined lymphoid follicles in 
the specimen, consistent with benign lym- 
_.. phoid hyperplasia. There were many mitot- 
¢ figures and histiocytes in the germinal 
centers, with scattered plasma cells and 
lymphocytes throughout. 

“At this point; because of the normal 
-results of the laboratory evaluation and 
benign biopsy specimens, .a drug-induced 










rology consultation was obtained, and with 


* 


lymphadenopathy was considered. A net 
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their approval, the anticonvulsant therapy 
was discontinued. Two weeks later, exami- 
nation of the patient's: nasopharynx dis- 
closed a regression in the size of the naso- 
pharyngeal mass, and the cervical lymph 
nodes were also smaller. Two weeks later, a 
follow-up examination showed no cervical 
lymphadenopathy and only a slight promi- 
nence of lymphoid-appearing tissue in the 
left part of the nasopharynx. One month 
later, the results of the nasopharyngeal 
examination were entirely normal, and no 
cervical lymph nodes could be palpated. 
The patient is still being followed up close- 
ly. 


COMMENT 


This patient’s condition represents 
a case of benign lymphoid hyperplasia 
that was induced by an anticonvulsant 
agent. A typical nasopharyngeal ma- 
lignant neoplasm was initially sus- 
pected, and it was only after exhaus- 
tive diagnostic studies that the correct 
diagnosis was considered. This case 
was somewhat different from other 
cases of anticonvulsant-induced lym- 
phadenopathy reported in the litera- 
ture in that there was extensive 
involvement of Waldeyer's ring. To 
our knowledge, hydantoin-induced 
lymphoid hyperplasia in the nasophar- 
ynx has not been described before, 
although tonsillar enlargement has 
been noted in some previously re- 
ported cases.** As stated earlier, the 
diagnosis is made by exclusion and 
can be confirmed only by withdrawal 
of therapy with the drug. Early con- 
sideration of this syndrome in the 
differential diagnosis and a clinical 
trial of discontinuing the drug thera- 
py may perhaps spare the patient the 
expense and discomfort of some un- 
necessary diagnostic investigations. 
In the case that we have reported, 
early withdrawal of the drug therapy 
would have been productive from both 
a diagnostic and therapeutic stand- 
point. In those cases that respond to 
removal of the suspected drug agent, 
close follow-up cannot be neglected 
because of the possibility of later 
development of a true malignant proc- 
ess. 

Nonproprietary Name and 
Trademarks of Drug 


Phenytoin sodium—Denyl Sodium, Di-Len, 
Ditan, Ekko, Kessedanten, SDPH. 
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. Heterotopic Pharyngeal Brain 


Elizabeth G. Okulski, MD: James J. Biemer, MD; William A. Alonso, MD 


© We report a case of heterotopic brain 
tissue in the oropharynx without connec- 
tion to the CNS. We attempt to differen- 
tiate this developmental anomaly from 
encephaloceles and nasal gliomas, in 
which a communication with the CNS may 
lead to the development of postoperative 
meningitis. 

(Arch Otolaryngol 1981;107:385-386) 


Heeren brain tissue in the 
pharynx is an unusual entity, 
and we were able to find only ten 
previous cases reported.” The lesion 
occurs in infants and young children 
‘and most frequently manifests elini- 
cally with prominent respiratory dis- 
tress. We report an additional case of 
pharyngeal brain tissue, discuss the 
differential diagnosis and its implica- 
tions, and review the literature. 


REPORT OF A CASE 


A male infant was delivered at term of a 
34-year-old, gravida 1, para 1 woman after 
an uncomplicated pregnancy. Within the 
first few months of life, he was noted to 
have notable respiratory difficulties, with 
cyanotic episodes most marked while sleep- 
ing, and was thought at first to have 
enlarged adenoids with serous otitis media. 

f He lagged in physical development, and by 
8 months of age was below the third per- 
centile for weight, having been in the 75th 
percentile for birth weight. On physical 
examination, he had a high-domed hard 
palate and cleft secondary palate through 
which could be seen a mass of the posterior 
right nasopharynx. Additional anomalies 
included micrognathia and pectus excava- 
tum. Neurologic development was normal. 
When the child was 14 months old, the 
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mass was removed electively and found to 
be attached by a short pedicle to the right 
lateral pharyngeal wall near the torus 
tubarius without attachment to the midline 
of the skull. The mass appeared to be 
encapsulated and lacked intracranial com- 
munication. He had an uneventful recovery 
with marked improvement of respiratory 
status and physical development. One year 
postoperatively, he had attained the 50th 
percentile for weight. An uneventful soft 
palate repair was performed when the 
child reached 2 years of age. 


PATHOLOGIC FINDINGS 


The surgical specimen consisted of a 
3.0 x 15 x 1.5-em ovoid, rubbery, 
gray-pink mass half covered with a 
glistening mucosal surface. It con- 
tained a central lumen that measured 
4 mm in greatest dimension. On mul- 
tiple histologic sections, the mass was 
partially covered with stratified squa- 
mous and ciliated columnar epithe- 
lium. Norma! palatine skeletal muscle 


Fig 1.—Mature neurons, both in clusters and admixed with glial tissue, are present 
throughout sections (hematoxylin-eosin, original magnification x 192). 


























and mucous glands were identified — 
near the margins of the lesion. They 
consisted of sheets of well-differen- 
tiated glial tissue with areas sugge 
tive of cortical lamination. Multiple 
neurons, many in clusters and: ad 
mixed with the glial tissue, were pres- 
ent, as were laminated concretions 
consistent with psammoma bodies. 
(Fig 1 and 2). Numerous cystic space 
were lined by choroid plexus (Fig 3). 
No mesodermal derivatives such as 
bone or cartilage were present. 


COMMENT 


The entity of heterotopic pharyn 
geal brain tissue is unusual, there 
being only ten cases similar to ours: 
described in the literature.'? The find- 
ings in nine of these cases were sum- 
marized by Cohen and Abt,’ who 
found that seven of these pediatric 
patients had respiratory distress just 
as our patient did, Three of these 
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tion x 192). 


patients had cleft palate, one had pec- 
“tus excavatum, but none had micro- 
gnathia.’’ All had a nonmidline, pha- 
ryngeal mass without apparent bony 
defect or CNS connection. Histologi- 
eally, six of the nine patients had 
mature ependyma and choroid struc- 
tures as did our patient. All structures 
were covered with pharyngeal mucous 
~ membrane. A similar case of oropha- 
ryngeal heterotopie brain tissue but 
containing a melanotic neuroectoder- 
mal tumor was described more recent- 
ly in an infant who exhibited respira- 
‘tory and feeding problems.” 

Heterotopic pharyngeal brain tissue 
must be differentiated from the more 
common encephaloceles and nasal 
gliomas. Encephaloceles differ from 
our patient’s lesion, since, by defini- 
‘tion, they are cephalic hernias through 
congenital defects in the skull.’ Ten 
percent of encephaloceles are located 
in the pharynx.’ The transsphenoidal 
type is most similar in location to our 
< patient's tumor and, just as in our 
case, may manifest clinically as 
enlarged adenoids.’ Patients with this 
form of encephalocele may have CSF 
rhinorrhea and recurrent meningi- 
tis.*® Reports of associated develop- 
mental anomalies vary from none to 
occurrence in up to 40% of patients. *™* 
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oropharynx. Cancer 1976;38:249-253. 
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531. 


Fig 2.—Laminated concretions consistent with psammoma bodies 
` are seen in small groups (hematoxylin-eosin, original magnifica- 
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tion x 192). 


Histologically, encephaloceles contain 
brain tissue of varying composition, 
including glia, neurons, choroid plex- 
us, and meninges, depending on the 
degree of herniation. Nasal gliomas 
are congenital malformations consist- 
ing of masses of extracranial glial 
cells and fibrous tissue in which crani- 
al communications have been de- 
scribed in up to 25% of eases.’ They 
are seen commonly in the oropharynx 
and are frequently asymptomatic.'” 
Associated congenital anomalies are 
rarely described but include cleft pal- 
ate, bifid nose, and cerebral hypopla- 
sia.”"' Histologically, nasal gliomas 
differ from heterotopic brain, in that 
the former rarely contain neurons and 
have not been reported to contain 
choroid plexus or ependyma.®?" 
Neither nasal gliomas nor encephalo- 
celes are cited to cause the severe 
respiratory distress associated with 
heterotopic pharyngeal brain tissue. 
Other lesions to be included in the 
differential diagnosis include papillo- 
mas, angiofibroma, hemangioma, and 
neurofibroma."" 

The embryologic origins of hetero- 
topic pharyngeal brain tissue are not 
well understood. It is suggested that 
this may derive from an encephalocele 
that has lost its central connection 
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Fig 3.—Numerous cystic spaces lined by choroid plexus are 
present in center of mass (hematoxylin-eosin, original magnifica- 


during fetal development or may orig- 
inate in an extracranial separation of 
embryonic neuroglia. Displacement 
during early embryogenesis of neu- 
roectodermal cells having consider- 
able potential for differentiation is 
also a possibility.’ Choroid plexus ori- 
ginates only from the medullary epi- 
thelium of the neural tube, and some 
authors believe that a “pinching off” 
of this structure as well as of the 
neural crest cap can lead to the devel- 
opment of brain tissue in the pha- 
rynx. 

Heterotopic pharyngeal brain tis- 
sue is unusual, but it is a distinct 
clinical entity, with eight of the ten 
previously described patients having 
respiratory distress.'* Nine of the ten 
patients survived surgical excision of 
the lesion.’* Our patient not only sur- 
vived surgical excision but had 
marked improvement of develop- 
mental status after relief of his respi- 
ratory problems. Differentiation of 
this lesion from nasal glioma and 
encephalocele is important, in that the 
latter two entities may have intra- 
cranial attachments and manipulation 
may potentiate meningitis. 


Dr Alarico Fernandez provided clinical infor- 
mation. 
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Unilateral Cleft Lip 


Roger L. Crumley, MD; Roger Boles, MD; Lee D. Rowe, MD; Robert A. Schindler, MD 


RoGER L. CRUMLEY, MD: The pa- 
tient for discussion today was a 3- 
month-old girl with a complete unilat- 
eral cleft lip on the left. The child was 
the product of a normal gestation. 
There was no maternal drug usage in 
pregnancy, and no family history of 
“cleft lip or palate. She was the first- 
born child and, as is often the case, the 
cleft was a complete surprise. Labor 
d delivery were uncomplicated, and 

Apgar score was 10 at the time of 
birth. On physical examination, there 
-o was a cleft of the lip and the alveolus 

“on the left side (Fig 1). In addition, 
“the child had the typical unilateral 

cleft lip nasal deformity, in that the 
base of the ala on the cleft side was 
inferiorly and posteriorly displaced. 
“Also, the base of the columella was 
deviated to the noncleft side. (Of 
course, the reason for this is that the 

-vanterior nasal spine in the typical 

` unilateral. cleft lip deformity is de- 

viated to the noncleft side.) This is the 
usual configuration, with the middle 
of the Cupid’s bow deviated to the 

è noncleft side. 
The patient’s palate was intact, as 

_ was the posterior nasal spine, thereby 

ruling out submucous cleft palate. The 
rest of the findings of the examina- 
tion,including examination of the 
~ tympanic membranes, was unremark- 
able. 
LEE Rowe, MD: Roger, what is the 
appropriate age for cleft lip repair? 
Dr CRUMLEY: This patient was a 
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low-birth-weight baby. Since we per- 
form the cleft lip repair on the "rule of 
tens” (the baby must weigh at least 
4.5 kg [10 lb], have a hemoglobin level 
of 10 g/dL, and be at least 10 weeks 
old), it was anticipated that she might 
not weigh 4.5 kg by the time she was 
10 weeks old. The child returned to the 
office at two months, at which time 
she was taking her bottle feedings 
without any problem. Her weight was 
still 3.9 kg. It was decided to defer the 
surgery until she weighed 4.5 kg. 

The medial and lateral segments of 
the alveolus were moderately dis- 
placed (Fig 1). The noncleft side of the 
alveolus was anteriorly displaced. If it 
had been any more prominent, it 
might have created excessive tension 
on the suture line. In these instances, 
we use “maternal maxillary orthope- 
dies” to push the prominent premaxil- 
la (bilateral cleft) or prominent alveo- 
lar segment (unilateral) back into a 
more nearly anatomic location. The 
mother is advised to massage the 
prominent lip and alveolus with gentle 
pressure four times a day for ten to 15 
minutes each session. Methods used in 
other centers for inducing movement 
in cleft segments include appliances 
coupled to the baby bottle’s nipple so 
that appropriate forces are applied to 
the alveolar bone. The craniofacial 
anomalies panel of the University of 
California, San Francisco, saw this 
baby and thought that appliances or 
other pressure techniques would not 
be necessary. 

Rocer Bores, MD: What type of 
repair was done? 

Dr CRUMLEY: Due to the width of 
this cleft, we elected to use a repair 
with a lower advancement flap, 
instead of the more commonly used 




































Millard technique. In this patient, we 
employed a repair described by Bar- 
dach. His technique, similar to Sko 
in some respects, is helpful for wid 
clefts because more tissue come 
across the defect, relieving tensio 
and also distributing tension between. 
the upper and lower portions of the lip. 
(Fig 1 through 4). It also seems to. 
induce less shortening. 

Dr Rowe: Isn't the scar more ohiee 
tionable? 

Dr CRUMLEY: Yes, one objection t 
the Bardach repair, as in other rep irs 
that introduce triangular flaps- 
the reconstructed philtral column; i 
that the scar is not as anatomically 
linear as the one produced by th 
Millard repair {Fig 4). The advantage 
of the Millard repair is that the scar 
falls exactly in the area of the recon 
structed philtral column, resembling 
the normal lip. With the: Millard 
repair, if the surgeon is careful to 
evert the suture line, a “neophiltral” 
column or ridge can result. 

ROBERT SCHINDLER, MD: Isn’t it true 
that this child’s cleft, with the palate 
intact, is an uncommon type? 

DR CRUMLEY: The most common. 
deformity is cleft lip and cleft palate 
together, which occurs in about 50% of - 
the cases. Cleft palate alone consti 
tutes 30% to 45% of all clefting defor- 
mities, while isolated cleft lip and- 
alveolus occurs in 20% to 30%. Itisttrue 
then that this baby’s. condition fits 
into the smallest category.’ ; 

Cleft lip and palate, and cleft lip 
alone, are more common in boys than’: 
in girls (an approximate 2:1. ratio). 
This raises the speculation that cleft 
palate alone is a different deformity, 
and, in fact, it is. The embryologic 
mechanism is still not clearly known; 
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segment. 


Fig 3.—Incisions. Paring of mucosal 
flaps, used for reconstruction of sul- 
cus, has been deleted for clarity. 


but a recent. hypothesis has gained 
wide acceptance. As you may recall, in 
the embryologic stage when the fetus 
is.7 weeks old, there is a frontonasal 
process, two lateral maxillary pro- 
~eesses, and two lateral mandibular 
- processes: The defect in cleft lip, with 
or without cleft palate, is a failure of 
mesodermal proliferation in the fron- 
` tonasal process ‘and the lateral maxil- 
lary process. The degree of mesoder- 
mal deficiency determines the severi- 
ty of the cleft. Once again, we are 
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2 Fig 1.—Preoperative photograph of patient. Bardach cheiloplasty is marked. Note taping 
of endotracheal tube to midline of lower lip, done to prevent distortion of either cleft 


SJH 


Fig 4.—Completed Bardach repair. 
Note nonlinear appearance of scar, 
which some surgeons find objec- 
tionable. 


dealing with the embryology of the 
cleft lip with or without cleft palate. 
The positioning of the frontonasal 
process, which ultimately becomes the 
premaxilla and prolabium, is such that 
the tongue positioning is changed and 
places it higher (particularly posteri- 
orly) in the mouth. One hypothesis 
about the cause of the cleft palate 
deformity alone is a high-riding 
tongue causing difficulty for the pala- 
tal shelves to- fuse in the midline. It 
seems that, in fetuses with the cleft 








Fig 2.—Bardach technique. Note 
lower advancement flap (5’, 10’, and 
11) and upper advancement flap (8' 
and 9‘). Upper incisions, on both 
cleft and noncleft sides, extend into 
nose. Mucoperiosteal flaps are ele- 
vated and then sutured to close 
floor of nose. 


















Fig 5.—Marked Millard cheiloplasty. 
Note C flap from base-of columella 
and smali white-line flap is near 5’. 

















lip deformity, the abnormal position 
of the frontonasal process somehow 
prevents the tongue from maintain- 
ing its normal position low in the 
mouth, thereby producing a secondary 
cleft palate. These babies will be born 
with a cleft lip and cleft. palate. 

To summarize, the cleft lip causes 
the position of the premaxilla and the 
frontonasal. process to be altered so 
that the tongue rides high secondarily, 
producing the cleft palate. The cleft 
lip is produced at seven to ten weeks; 
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Fig 8.—Completed Millard repair. 


the cleft palate is produced at ten to 14 
weeks.* In the cleft palate deformity 
alone, something else happens, caus- 
ing the tongue to ride high in the 
mouth, preventing palatal shelf fu- 
sion, This is apparently the case in the 
Pierre Robin syndrome. For some rea- 
son, cleft lips are more common on the 
left side than on the right (about 52% 
to 48%). 
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Fig 6.—Millard repair. Note back-cut at base of C flap for increased downward rotation. 
Endotracheal tube is taped to midline of lower lip to prevent lateral distortion. 


Fig 9.—Millard repair nearing completion. Note that base of columella has been 










Fig 7.—C flap defect has been par- 
tially closed on itself at midline of 
columella. Advancement flap 1’ is 
ready for suture. Note that any ten- 
sion forces at 1 to 1’ will result in 
lateral pull on columellar base, and 
medial pull on left alar base. 








advanced laterally, and alar base has been moved medially. Buried 5-0 clear nylon suture 
is often used for maintaining this relationship. 


We now come to the problem of 
what to tell the parents of a newborn 
baby with a cleft lip and/or cleft 
palate deformity. Geneties are slight- 
ly different for the two deformities. If 
one parent had cleft lip, with or with- 
out cleft palate, 2% of the offspring 
will be affected. If two normal par- 
ents have a child with a cleft lip, a 
second child will have a 6% chance of 


having the deformity. However, when 
a parent and a sibling are involved, 
the chance goes up to 14%. 

With cleft palate alone, the chance 
is 7% when one parent is involved. If a 
sibling has the deformity, the chance 
is 2%. If a parent and a sibling are 
involved, the chance goes up to 17%. 
This fact is important because it is 
often the first baby that is involved, 
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and the parents usually want guid- 
ance concerning family planning. | 
think that, although there is an 
increased risk compared with the 
normal population, they (normal par- 
ents) can be safely counseled to go 
ahead and have other children if that 
is their desire.‘ 

The genetics are involved and com- 
plicated. There are many genetic fac- 
tors that may be implicated. There are 
actually four genetic mechanisms that 
may contribute to the deformity. A 
single chromosomal aberration, as in 
trisomy D or E, may be involved. A 
mutant gene for clefting may be 
‘inherited in classic Mendelian fashion. 
Teratogens such as thalidomide have 
been implicated. The most common 
situation is that of multifactorial 
changes. In other words, several 
genetic changes are responsible. 

It is important to reassure the par- 
ents and provide psychologic support. 
One or both parents will feel responsi- 
ble for the baby’s cleft, and parental 
guilt must be alleviated. You have to 
“be sure to tell them that such occur- 
rences as accidents during pregnancy 
or an episode of intoxication were not 
the cause of the cleft. 

_ Herpert Depo, MD: How do you do 
that if the parents have been taking 
‘drugs and you think that this might be 
‘the cause of the deformity? 
Dr CRUMLEY: Corticosteroids and 
other drugs have been shown to 
induce clefts in laboratory animals, 
but only thalidomide and aminopterin 
sodium are known to cause these 
deformities in humans.’ As a result, it 
is difficult to implicate use of “street 
_ drugs” in the cause of cleft lip or 
= palate. 
Dr Boxes, MD: Would you explain 
the terms “unilateral” and “bilateral” 
< as they apply to cleft palates? 

Dr CRUMLEY: Cleft. palates may be 
either bilateral: or unilateral. If they 
are unilateral and associated with a 
unilateral cleft lip, it means that the 
vomer and perpendicular plate of the 
ethmoid are fused normally with the 
palatal shelf on the normal side. In 
bilateral cleft palates, the vomer and 









































in the midline with no fusion to either 
palatal shelf. The cleft goes into both 
nasal chambers. 


perpendicular plate are free-hanging 
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Fig 10.—Patient at 12 months. Note that 
repair has left lateral (cleft-side) segment 
slightly elongated, while Bernstein modifi- 
cation (lower laterally based triangular 
flap) has yielded undesirable break in con- 
tinuity of philtral ridge. 


Note that in the unilateral cleft lip 
deformity, the base of the nasal ala is 
always inferiorly, posteriorly, and 
slightly laterally displaced, and the 
base of the columella is displaced 
laterally to the noncleft side (Fig 1). 
These things should be corrected at 
the time of lip repair. The Cupid’s bow 
at the lower end of the philtrum is 
always displaced to the noncleft side. 
On the lateral (cleft) side, the vermil- 
ion and the substance of the lip is of 
better quality and should be used in 
the repair, whereas that on the non- 
cleft side is less optimal tissue. 

The bilateral cleft lip is often asso- 
ciated with a protruding premaxilla. 
This can be handled by orthodontics 
and/or surgical manipulation to move 
the premaxilla back posteriorly so that 
the alveolar segments will align as the 
midface grows. In the past, surgeons 
have reported bone grafting of this 
area to provide stability of the pre- 
maxilla. Such bone grafting must be 
avoided during early childhood, how- 
ever, as it has been shown that severe 
stunting of facial growth can result. 
Such growth is related intimately 
with growth of the nasal septum 
downward and forward. 

In bilateral cleft lips, the prolabium 
is the soft tissue component of the 
premaxilla. The prolabium does not 
grow well and is often about one fifth 
of the size of the premaxilla. After 
closure of the bilateral cleft lip, the 
prolabium begins to grow and. may 
assume its central prominent: portion 





of the upper lip. This is possibly due to 
ingrowth of blood supply from the 
lateral segments or myoneurotization 
of the central orbicularis oris. 

Dr Rowe: Can you comment on the 
technique of cleft lip repair? 

Dr CRUMLEY: Today | will discuss 
only two cleft lip repair methods. 
There are actually many that have 
been described, but it is not essential 
that every surgeon know and perform 
all types of repair. 

The Millard rotation-advancement 
repair is unique, in that the predicted 
location of the new philtral column 
should coincide with the suture line.‘ 
The incision follows the mucocuta- 
neous line until it is near the base of 
the columella where it curves toward 
the midline (Fig 5). Near the midline, 
it may curve down as a slight back-cut 
to increase downward rotation. By 
putting in skin hooks below and gent- 
ly pulling the lip down, this incision 
will allow the noneleft segment to 
“rotate” into a normal position. The 
incision then continues along the 
mucocutaneous line into the nose just 
above the maxillary crest. This is to 
create a superiorly based flap that will 
be sutured to its counterpart from the 
lateral side, thus closing the floor of 
the nose at the time of the cleft lip 
repair (Fig 6). 

This medial flap near the base of 
the columella was originally called the 
“C” flap by Millard. Now this tissue is 
most commonly sutured on itself to 
promote lengthening of the columella 
on the cleft side. The mucocutaneous 
incisions are just through the skin, 
and then a tiny skin hook is used to 
help pare the cleft. This results in 
turning only the mucosa down while it 
is used to reconstruct the suleus. The 
second benefit from this paring is 
presentation of muscle bulk for the 
repair. Laterally, there is an addition- 
al mucocutaneous incision with a 
lateral incision near the base of the 
ala, resulting in the laterally based 
advancement flap (Fig 7). (The muco- 
cutaneous incision advances into the 
inferior meatus and then a superiorly 
based lateral flap is elevated for use in 
closing the floor of the nose.) Thus, we 
have a rotation flap on the medial side 
and an advancement flap on the later- 
al side (Fig 8 and 9). The small white- 
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line flap described by Millard helps 
disguise the scar of the vermilion- 
cutaneous junction.” 

Both the Millard and Bardach tech- 
niques result in some rotation of the 
noncleft side of the lip and a laterally 
based advancement flap across the lip 
above. One difference is this laterally 
based inferior triangular flap that dis- 
tributes tension throughout the lip in 
the Bardach method. With any tech- 
nique, an attempt should be made to 
reconstruct the normal horizontal 
orientation of the orbicularis oris mus- 
cle. This is most possible with .the 
Millard technique (Fig 2 through 5 
and 8). 

To start the cleft lip operation, the 
first thing to do is to tape the endotra- 
cheal tube to the midline of the lower 


| lip so that there is no distortion of 


either of the upper lip segments. Mea- 
surements are used for most cleft lip 
repairs. The measurements are made 
by: identifying the peak of the Cupid’s 
bow on the noncleft side and marking 
it with a small dot of gentian violet. 
The midline or low point of Cupid’s 
bow ig next: marked at the vermilion- 
cutaneous junction. Calipers are used 
to. measure the distance between 
these two points. That same distance 
‘is measured laterally from the midline 


: to find the point that marks the peak 


of Cupid’s bow on the cleft side (Fig 
2). Next, the base and the midline of 
the columella are marked on both 
sides. The distance on the noncleft 
side from the base of the columella to 
the top of the Cupid’s bow is consid- 
ered to be the normal height for the 
individual patient’s lip. 

Next, the point that will become the 
top of the Cupid’s bow on the cleft side 
must be accurately marked. This is 
done in one of two ways. If the cleft is 
not too wide, the distance from the 
lateral commissure of the lip (normal 
side) to the top of the Cupid’s bow on 
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ton, Little Brown & Co, 1971, pp 21-58. 
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1978. 
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the noncleft side is marked. Then the 
same distance is marked on the cleft 
side, so that when this lateral segment 
of lip is brought medially, the lip will 
be symmetrical. The second way is 
used to correct wider clefts (when 
more tissue is needed for closure). The 
point where the vermilion substance 
begins to attenuate should be used, 
thus recruiting a little more tissue 
from the lateral segment into the 
repair (Fig 2 and 5). 

In the Bardach repair, the algebraic 
difference of the distances between 
the base of columella to the top of the 
Cupid’s bow on each side is the 
amount of shortening of the lip. This 
distance is made up by these two 
equilateral triangles in the Bardach 
repair (Fig 2 and 4 through 6). Each 
one should compensate for about one 
half of the shortening, plus a little 
fudge factor, maybe a millimeter or 
80.’ 

After all the incisions have been 
made, being careful to preserve all of 
the orbicularis oris muscle available, 
the first step is to suture the floor of 
the nose using the two nasal mucoper- 
iosteal flaps. A 4-0 chromic suture on a 
dacryocystorhinostomy needle works 
well. For suturing of the lip, I use a 
buried permanent suture of 5-0 nylon 
in the apex of this upper triangle that 
takes most of the tension off the rest 
of the repair. Some surgeons use a 
series of chromic catgut; others do not 
use any muscle sutures at all. I usually 
use approximately three to four 
chromic catgut sutures in the muscle 
after the posterior mucosal closure of 
the sulcus. This should bring most of 
the skin flaps into apposition so that 
the skin sutures will serve only to 
approximate the edges. 

There are three key skin sutures in 
the Bardach repair.‘ The first one is a 
sentinel suture that is placed at the 
vermilion-cutaneous border, also 
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called the “white-line suture.” The 
white-line suture must be identified 
exactly. This is done best by gently 
washing any dried blood away and 
leaving the lip moist. A 6-0 or 7-0 
nylon suture placed directly at the 
vermilion-cutaneous junction wil 
then mark the junction and can be 
used for gentle traction to promote 
equal approximation on both sides as 
the repair proceeds. A Gillies’ corner 
suture should then be used in each of 
these advancing triangular flaps (Fig 
7). From that point on, simple skin 
sutures finish the repair. 

Bardach has made a significant con- 
tribution to the mechanics of cleft lip 
repair in emphasizing the closure of 
the floor of the nose in every -case. 
Many surgeons who repair clefts fail 
to realize the importance of this step 
and they are almost invariably left 
with a nasolabial fistula that has to be 
closed at a later date. It is a simple 
thing to close this area initially.’* 

The Millard repair was designed 
and refined by Ralph Millard.” He 
became dissatisfied with the Wynn, 
Skoog, Randall, Tennyson, and other 
cleft lip repairs, because they didn’t 
satisfy the desired requirements of a 
sear that would produce an anatomie 
philtral column. He persisted and 
came up with this repair after doing 
many of the other kinds. 

It is safe to say that this has become 
the standard cleft lip repair for many 
surgeons who repair clefts in this 
country. 

In the early 1970s, Bernstein” de- 
scribed his modification of the Millard 
repair. He introduced a laterally based 
flap into the Millard repair and 
described it as being helpful for wide 
clefts. Again, the principle was. to 
distribute tension into the lower por- 
tion of the flap (Fig 9 and 10). 
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A 31-year-old man lost the hearing 
“in his right ear for two months. His 
hea ‘ing had been deteriorating grad- 
ually in his right ear until one week 
before his admission to the hospital, 
n he noticed a sudden decrease in 
hearing associated with an airplane 
ght. He experienced no vertigo, tin- 
tus, pain, or discharge and did not 


A. newborn ‘experienced choking 
during feedings. The patient was a 
product. of a normal ‘delivery to a 
29-year-old gravida 3 para 2 mother. 
~The pregnancy was complicated by a 
second-trimester. urinary tract infec- 
tion that was treated with cephalo- 
sporins. Shortly. after birth, the 
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ROBERT E. FECHNER, MD, COORDINATOR 


PATHOLOGIC QUIZ CASE 1 


Robert Naclerio, MD, Houston 


have a history of ear disease. 

Results of a physical examination 
showed a normal left ear. In the right 
ear there was a normal external audi- 
tory canal. However, a mass located 
anterior and posterior to the malleus 
was visualized through an intact tym- 
panic membrane. An audiogram dem- 
onstrated a 20-dB conductive hearing 


PATHOLOGIC QUIZ CASE 2 
Frank Filiberto, MD, Miami 


patient was noted to choke during 
feedings. Intermittent episodes -of 
respiratory distress also. developed. 
Physical examination was remark- 
able for a large, fleshy mass attached 


-to the right. soft palate (Fig 1 and 2) - 


that would occlude the upper part of 
the airway when swallowing was 
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University of Virginia School of Medicine, Charlottesville 


loss in the right ear. A type B tympa- 
nogram was obtained. 


At exploration of the right middie 


ear, a white, fleshy mass was seen 
encompassing the incus and. stapes. 
Histologie sections of the mass are 


seen in Fig 1 through 3. Figure 3i isa 


mucin stain. 
What is your diagnosis? | 


attempted. The mass. measured 3 cm 


-in length and was soft, pedunculate, 


and nonvascular. A suture through the 
mass. relieved the obstruction until 
the patient had a surgical excision 
(Fig 3). : 

What i is your diagnosis? 
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Figure 1. 





Figure 2. Figure 2. 





’ . Figure 3. 
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Pathologie Diagnosis: Benign ade- 
noma of the. middle ear. 

This extremely rare neoplasm was 
described in..1976 by Hyams and 
Michaels.: Between 1950. and 1970, 
there were equal numbers of men and 


women in their series of 20 cases. 


Ages ranged from 14 to 80 years. The 
chief complaint. was a unilateral hear- 
ing loss. The majority had intact tym- 
panic membranes. 

The gross appearance of the jesion 
is a white, gray, or red-brown rubbery 
mass. Invasion of bone is not seen 
clinically or roentgenographically. 

Histologic sections demonstrated 
an adenomatous pattern within a 
myxomatous to fibrous. stoma. The 
glands consist of nonciliated cuboid 
`: cells with a distinct border and eosino- 
philic cytoplasm. The nuclei are 
hyperchromatic and pleomorphic. Mi- 
tosis and nucleoli are not seen. Mucin 
stains are positive. The histologic pat- 


Pathologie Diagnosis: Dermoid of 
the soft palate. 

The dermoid cyst is an epithelial- 
lined cavity with a variable number of 
skin appendages (eg, hair follicles or 
sebaceous glands). In. the head and 
neck, dermoid cysts can be categorized 
into the following three types: epider- 


Clinical and Pathologic Diagnosis 


PATHOLOGIC QUIZ CASE 1 


tern is similar to a well-differentiated 
adenocarcinoma. 

Electron microscopy shows single- 
cell acini with distinct basal lamina. 
The nuclei have regular chromatin dis- 
tribution. Electron-dense granules are 
found in the cytoplasm. Desmosomes 
exist between cells. Free borders are 
lined with microvilli. 

The origin of this tumor, according 
to Hyams and Michaels, is the meta- 
plastic transformation of normal mid- 
dle ear mucosa. Other possible cells of 
origin include cerumen gland or ectop- 
ic salivary gland tissue. 

Adenomas of the middle ear are 
benign tumors. Nineteen of the 20 
patients of Hyams and Michaels were 
alive at the time of publication. The 
20th. patient died eight years after 
surgery of unrelated causes as con- 
firmed by autopsy and temporal bone 
sections. Derlacki and Barney? de- 
scribed three patients who had adeno- 


PATHOLOGIC QUIZ CASE 2 


moid, dermoid, and teratoid. 

The epidermoid is the most com- 
mon, followed by the dermoid. The 
teratoid is rarely found in the head 
and neck. Dermoids arise from epithe- 
lium that is trapped by closure of 
embryogenic processes or from trau- 
matic implantation. 


mas of the middle ear. All were doing 
well postoperatively. The benign na- 
ture of this entity dictates conserva- 
tive surgical management. 

The fact that adenomas of the mid- 
dle ear can be interpreted by the 
pathologist without clinical correla- 
tion as adenocarcinoma makes this 
entity important and worthy of 
reporting. The disparity between the 
clinieal and the histologic interpreta- 
tion. should remind the otologist of 
this entity, thus sparing the patient 
radical surgery and radiation thera- 


py: 
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Letters to the Editor 


Appropriate Name 


To the Editor.-The stimulating de- 
bate on the most appropriate name for 
our specialty, as evidenced in the Sep- 
tember ARCHIVES (1980;106:521), has 
not only taken place in North Ameri- 
ca. For many years since the forma- 
tion of the European Economie Com- 
munity (EEC), or Common Market, 
medical specialists have endeavored to 
define their sphere of activity accu- 

“rately to colleagues in the nine mem- 
ber countries. 

At first sight, the problems seemed 
even more fundamental than those 

occurring in the United States. In 
Britain and Ireland, the designation 
“ear, nose, and throat (ENT) sur- 
geons” clearly delineated primary 
areas and included the operative part 
of the work. In France, however, for 
example, the term “otorhino-laryngol- 
ogiste” did not even convey to both 
patients and colleagues that the spe- 
cialty had a surgical aspect. The accu- 
racy of even “ENT” in the British 
Isles can be questioned, as surgery of 
the external part of the nose, particu- 
larly relating to aesthetic procedures, 
often was regarded as the province of 
the plastic surgeon. The “throat,” 
however, in English parlance, at least 
indicates to laymen and physicians 
alike an area encompassing its basic 
anatomic components rather than the 
single organ implied in “laryngolo- 
giste.” 

In all this great debate, it is easy to 
forget that the fundamental historic 
and contemporary reason for the exis- 
tence of our specialty at all is the 
singular expertise of its members 
(called by whatever name) in clinically 
examining and diagnosing abnormali- 
ties in the hidden areas of the upper 
respiratory tract and ears. Modern 
otolaryngologists have similarly 
started inside and expanded out from 
these cavities through the bone and 
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soft tissues of the face and neck to 
meet the so-called head and neck onco- 
logic surgeons, who worked in from 
the outside with a different perspec- 
tive as a branch of general surgery. 

Because the anatomic area of our 
work is a crossroads, including parts 
of the respiratory and digestive 
tracts, organs of special senses, endo- 
crine and salivary glands, together 
with its overlay of communicative and 
aesthetic sensibilities, to name a few, 
it is not easy to apply a simple overall 
name to the specialty. 

There is a grave risk, however, in 
overcalling our field of work “head 
and neck medicine and surgery” or 
“head and neck surgery.” The latter 
name is tacitly understood among our 
English-speaking colleagues on this 
side of the Atlantic to indicate onco- 
logic surgeons working in this area, 
but to tell a layperson that you are a 
head and neck surgeon is to initiate a 
series of embarrassing retreats. “You 
mean. you are a brain surgeon, Doc- 
tor?” “An eye surgeon, then.” “No?” 
More apologies and so on, through 
dental and oral surgery, etc. 

It is perhaps even a discourtesy to 
our neurosurgical and ophthalmologic 
colleagues to call ourselves “head sur- 
geons” when our near-total incapacity 
in these areas is so obvious to these 
specialists (leaving aside our helpful 
contributions to craniofacial resec- 
tions, pituitary ablation, and orbital 
surgery). Paul Ward, MD, in the same 
issue of the ARCHIVES (1980;106:522), 
states that present growth in our field 
is now so broad that it is impossible 
for a person to encompass the entire 
field of our specialty. This being so, to 
call oneself a “head and neck physi- 
cian and surgeon,” in addition, is rath- 
er like the old-time general practition- 
er in Ireland who put up his plate 
calling himself both “physician and 
surgeon.” To whom shall the patient 
go with an ear complaint if such a 
designation obtains? 


The one fundamental area of exper- 
tise and activity that I believe is not 
seriously disputed by other medical 


Specialists is the “ear” of the otologic 


end of ENT. It must be retained in the 
name to establish validity and coher- 


ence to our work. The same goes for ` 


“nose” and “throat.” Otolaryngology 
itself has been abbreviated from oto- 
rhinolaryngology without any notable — 
benefit apart from the saving of 
typescript. 

In. the EEC, the fundamental 
importance of the ENT or otorhinolar- 
yngology basis of our field has not 
been ignored or left to founder. The 
additional activities of interested spe- 
cialists in the area have been added on 
to this core in an anatomically descrip- 
tive manner that encompasses, as far 
as is possible, newer trends and tech- | 
niques, without implying complete“ 
intracranial, dental, or ophthalmologic’ 
expertise. Our specialty is now desig- 
nated in the nine member countries as 
“otorhinolaryngology and cervicofa- 
cial surgery”; the latter is a reason- 
ably accurate direct English transla- 
tion from the French chirurgie cervi- 
cofaciale. 

On reflection, if one has chosen to _ 
work in an anatomic region as a sur- 


geon, rather than to be a system (gas- 


troenterologist) or special sense spe- 
cialist (ophthalmologist), there are 
bound to be problems-in nomencla- 
ture. Otolaryngology is rather like an 
octopus. The head is constant ENT, 
but the spread of the tentacles will 
vary from country to country, from 
specialist to specialist, and from year 
to year. 

I offer you, for your consideration, 
the term “otorhinolaryngology and 
cervicofacial surgery” as an accurate, 
inclusive and appropriate name for 
our specialty in present-day circum- 
stances. This name encompasses the 
area and nature of our activities, with- 
out excessive restriction or trespass. 
The recommended training period for 
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otorhinolaryngology alone here in the 
EEC is four years and, for those inter- 
ested, an additional mandatory two 
years to study cervicofacial surgery. 


ANDREW J. MAGUIRE, MB, . 


FRCSI, FRCS(C) 
Dublin 


Is Otology a Diminishing Specialty? 


To the Editor.—An impression is gain- 
ing credence among younger otolar- 
yngologists—those in private practice 
and those in residency training pro- 
grams—that because of the dwindling 
number of stapedectomies and tympa- 
noplasties, otology is a dying—or at 
least a diminishing—specialty or sub- 
specialty. The recent proposed name 
change from otolaryngology to “head 
and neck medicine and surgery” 
furthers the impression that otology is 
no longer important.’ 

The introduction of Lempert’s one- 
stage fenestration operation in 1938, 
the operating microscope for fenes- 
tration in 1940, tympanoplasty in 
1950, stapes mobilization in 1952, and 
stapedectomy in 1956 made hearing 
restoration possible in thousands of 
patients previously doomed to perma- 
nent deafness. For two decades, otolo- 
gy and otologic surgery predominated 
in academic departments of otolaryn- 
gology. Then, the spate of hearing 
restoration operations began to re- 
cede as a large backlog of chronic, 
conductive hearing losses of many 
years’ duration was depleted and as 
cases of acute necrotic otitis media 
from measles and scarlet fever disap- 
peared, with few new cases of chronic 
otitis, permanent perforations, and 
ossicular defects. It is even possible 
that the prevalence of otosclerotic 
(otospongiotic) stapes fixation is be- 
ginning to decline because of wide- 
spread fluoridation of water supplies, 
as suggested by the study by Daniel’ 
that found stapes fixation to be four 
times more frequent in an area with a 
lower fluoride water content than in 
an area with a higher fluoride water 
content. All of this is, of course, to the 
good and a cause for rejoicing. 

Meanwhile, a new subspecialty of 
neurotology was born in 1961, when 
William House, MD, applied the oper- 
ating microscope to the middle fossa 
approach of Clere and Batisse and the 
translabyrinthine approach to the 
internal acoustic meatus of Quix. 
With these, House developed trans- 
temporal bone removal of acoustic 
neuromas, with improved prognosis 
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and reduced neurologic deficits. Skull 
base surgery for glomus tumors, mid- 
dle fossa surgery for vestibular nerve 
section, and facial nerve decompres- 
sion and repair have been further 


- advanced by William House, Ugo 


isch, MD, and Michael Glasscock, 
MD. Keeping pace with these newer 
surgical techniques have been im- 
proved radiological diagnosis of ear 
disease by polytomography, computed 
head scanning, and iophendylate in- 
jection contrast studies. The differen- 
tial diagnosis of sensorineural hearing 
losses is improving with electrococh- 
leography and brainstem evoked re- 
sponse hearing testing. 

Otology is indeed changing in its 
orientation and emphasis, just as oto- 
laryngology began to change with the 
advent of effective control of suppura- 
tive disease by sulfonamides and anti- 
biotics. An editorial in JAMA in April 
1952° suggested the imminent demise 
of otolaryngology as a specialty. This 
prediction, like the rumor of Mark 
Twain’s death, proved premature. 
Instead, the specialty has expanded, 
grown stronger, and has become more 
important in medicine as a whole. 

No, otology is not a diminishing 
specialty. It is changing as microsur- 
gical techniques of tympanoplasty 
and stapedectomy are taught to all 
residents, so that these decreasing 
surgical procedures are becoming 
widely diffused. As a result, some 
otolaryngologists see too few stape- 
dectomies and tympanoplasties in a 
year to maintain their surgical oto- 
logic skill. The more difficult neuroto- 
logic procedures of the translabyrin- 
thine, middle fossa, and skull base 
surgery will tend to gravitate to those 
specializing in these procedures (just 
as happened with the fenestration 
operation). 

Otology is alive, well, and vigorous. 
It can take credit for initiating the era 
of microsurgery, one of the greatest 
of recent advances to all branches of 
surgery. Articles on new advances in 
otology are so numerous today that 
the journals are flooded with fine con- 
tributions awaiting publication. 

GEORGE E. SHAMBAUGH, JR, MD 
RicHARD J. Wiet, MD 
Chicago 


1. Ward PH: It is time for a meaningful name 
change. Arch Otolaryngol 1980;106:522. 

2. Daniel HJ: Stapedial otosclerosis and fluo- 
rine in the drinking water. Arch Otolaryngol 
1969;90:585-589. 

3. The future of otolaryngology. JAMA 1952; 
148:1508- 1509. 





News and Comment 


Seminar.—The 22nd Annual Freder- 
ick T. Hill Seminar in Otolaryngology 
will be Aug 2-6, 1981, at the Colby 
College~Mid-Maine Medical Center, 
Waterville. This seminar is approved 
for 18 credit hours in category 1 of the 
Physician’s Recognition Award pro- 
gram. 

For further information, contact R. 
H. Kany, Director, Special Programs, 
Colby College, Waterville, ME 04901; 
or call (207) 873-1181, extension 251. 


Named Professor and Chairman.—Dr 
Alexander J. Schleuning II has been 
named professor and chairman of the 
Department of Otolaryngology at the 
University of Oregon Health Sciences 
Center School of Medicine, Eugene. 
He has been there since 1967 and has 
been acting chairman of the Depart- 
ment of Otolaryngology since June 
1979. 


NINCDS.—Drs Murray Goldstein 
and Katherine L. Bick have been 
named acting director and acting 
deputy director, respectively, of the 
National Institute of Neurological 
Diseases, Communicative Disorders, 
and Stroke (NINCDS). 

Dr Goldstein, deputy director of the 
institute since 1978, will head the 
NINCDS during the transition period 
between the Feb 1 retirement of Dr 
Donald B. Tower and the appointment 
of a permanent director. Dr Bick, pre- 
viously deputy director of the 
NINCDS Neurological Disorders Pro- 
gram, will temporarily assume Dr 
Goldstein’s former position. 

Dr Goldstein is an assistant surgeon 
general in. the Public Health Service. 
He previously served the NINCDS as 
director of the stroke and trauma pro- 
gram and director of extramural pro- 
grams... 

Before joining the NINCDS in 1976 
as a health science administrator, Dr 
Bick was assistant professor in the 
Department. of Biology at George- 
town University. Much of her scien- 
tific work has involved Alzheimer’s 
disease and the dementias of aging. 

The two scientists will continue in 
their new positions until a permanent 
institute director is named. A search 
committee, under the guidance of the 
National Institutes of Health Deputy 
Director Dr Thomas E. Malone, is now 
reviewing candidates for -the posi- 
tion. : 
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Books 


Neurological Surgery. of the Ear, vol 2, by Her- 
bert Silverstein, MD, and Horace Norrell, MD, 
396 pp, with illus, Birmingham, Ala, Aesculapius 
Publishing Co, 1980. 

This book is the printed record of 
papers delivered at the second sympo- 
sium on Neurological Surgery of the 
Ear in 1979. Like volume 1, a report on 
the first symposium in 1977, it makes 
exciting reading. Collecting this and 
future biannual volumes will provide 
an excellent means of keeping abreast 
of the diagnostic and surgical ad- 
vances in the rapidly expanding field 
of neurotologie surgery. 

The book is divided into seven sec- 
tions: Meniere’s disease (including sac 
and shunt procedures and neurecto- 
mies), surgical anatomy of the tempo- 
ral bone, facial nerve, acoustic neuro- 
mas, other cerebellopontine angle tu- 
mors, glomus tumor surgery, and an 
excellent section on hearing preserva- 
tion in tumors involving the cochlear 
nerve. The chapter authors are each 
noted specialists in their field, and, 
with the occasional exception, each of 
the 54 chapters deals with its topic in 
considerable depth. There is an abun- 
dance of useful factual information 
with clear and well-reproduced illus- 
trations. 

To select but two or three examples 
of the many excellent chapters is a 
difficult and unfair task except to 
demonstrate the quality of this book. 

Chapter 15 by Herbert Silverstein, 
MD, for example, compares partial 
and total section of the eighth cranial 
nerve in the treatment of vertigo. The 
different clinical indications and sur- 
gical results of patients undergoing 
singular neurectomy, total vestibular 
neurectomy, and cochleovestibular 
neurectomy are described. 

Chapter 29 by Albert Rhoton, Jr, 
MD, is a laboratory dissection guide to 
the internal acoustic meatus through 
the posterior fossa approach. This 
chapter with its excellent illustrations 
is recommended to all surgeons con- 
templating this type of surgery. 

Chapter 53 by Ugo Fisch et al illus- 
trates the cervical approach to the 
base of skull to expose the carotid 
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artery in the region of its upper cervi- 
cal and intratemporal course. Al- 
though at this point, the operative 
technique requires the sacrifice of 
middle ear function on the operated 
side, one can look forward to future 
modifications and the development of 
another acceptable approach to a pre- 
viously inaccessible structure. 

This volume and the future series 
are highly recommended to all otolar- 
yngologists and neurosurgeons. 

Avrim R. Epen, MD 
Galveston, Tex 


Speech Protocols in Audiology, edited by Ralph 
R. Rupp and Kenneth G. Stockdell, Sr, 436 Pp, 
with illus, $24.50, New York, Grune & Stratton 
Ine, 1980. 

Speech Protocols in Audiology is an 
excellent review of the current state 
of the art in speech audiometric tech- 
niques. The key notion that “there is 
no one route to audiological heaven” is 
kept well in focus, making for a very 
healthy eclectic approach. 

The need to provide a reliable and 
creditable measure of a handicap, 
where hearing and the understanding 
of speech are concerned, is empha- 
sized throughout the book. There is 
much conscientious scrutiny of word 
lists, monosyllabic words, competing 
sentences, and other devices, in an 
earnest effort to find those most reli- 
able tests of speech perception. 

A strong case is made for the need 
of speech assessment techniques. The 
potential severity of hearing problems 
was best articulated by Ralph Rupp 
when he said, “It is not the hearing 
loss itself that handicaps the person; 
rather the true demoralizing facet 
comes from not knowing what is 
going on in the immediate environ- 
ment.” This writer has all too often 
witnessed the withdrawal that hear- 
ing losses can create for an individu- 
al. 

It seems reasonable criticism of 
pyschoacoustic measurements ‘that 
“unless they are presented in compet- 
ing signals, they are insensitive to 
qualitative and overall quantitative 
differences in speech transmission 
systems.” The importance of under- 
standing the hearing-impaired per- 
son’s speech discrimination ability on 
all levels is clearly emphasized, and 
the battery of appropriate tests 
described would seem to provide the 
audiologist with more definitive data 
in measuring this discrimination. 

The degree to which speech intelli- 
gibility testing plays an instrumental 


role in differentiating the site of the 
lesion was also a point of some con- 
troversy. Although there remains 
some question as to the validity of 
such tests, the authors underscore that 
while a low speech discrimination 
score indicates the site of the lesion 
may. be retrocochlear, a high score in 
no way excludes such a possibility. 
Speech Protocols in Audiology leaves: 
no question that the present speech 
reception tests play. a kernel: role in 
assessing an individual’s hearing 
needs. The many strong points and 
shortcomings of these tests are well 
delineated. Incumbent on the audiol- 
ogist, as stressed throughout the 
book, is the realization that speech - 
reception tests only screen those indi- 
viduals who require a more detailed 
diagnosis. When viewed in this- per- 
spective, as all the contributors to the 
book seem to do, standard speech 
reception tests are a good tool in dem- 
onstrating most types of disturbances 
in auditory function. 
JAMES FENWICK 
Portland, Ore 


Concepts in Cancer Care: A Practical Explanation 
of Radiotherapy and Chemotherapy for Primary Care | 
Physicians, by Jay Scott Cooper and Donald 
Pizzarell, 273 pp, with illus, $16.50, Philadelphia, 
Lea & Febiger, 1980. oN 

This book is a compact, concise, and 
precise manual addressed to the pri- 
mary care physician. In roughly 250. 
pages, there is a good bit of philosophy 
and facts that make up today’s princi- © 
ples of radiotherapy and chemothera- 
py in the management of malignant- 
disease. As the authors state in the- 
preface, “The book is not intended to 
be an exhaustive treatise or treatment 
manual, but an attempt to explain the 
biological basis for each nonsurgical 
cancer therapy.” 

The chapters begin with a part on 
pathophysiology and the backbones of 
basic oncology, followed by a section 
on the rationale of treatment, as dic- 
tated by the events that occur at can- 
cer tissue level and in the host bearing 
the cancer. The inevitable hazards of 
treatment, including reactions and 
possible complications of nonsurgical 
cancer therapy, are placed in proper 
perspective by stating that “the worst 
complication of cancer therapy is per- 
sistence or recurrence of disease 
because of inadequate therapy.” A 
review of the possible effects on 
reproduction and mutation completes 
the book. Up-to-date, pertinent refer- 
ences seal each chapter. 
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Proper emphasis is placed on the 
knowledge of tumor behavior, and 
proper instruction is given to form 
appropriate workup to give the essen- 
tial information that will help in the 
diagnosis of disease and in patient 
treatment. 

A few pages give the definition of 
each of the specialties involved in can- 
cer care and what an oncologist is 
supposed to be. The evils of the pres- 
ent, the fears of the future, and the 
challenge of the changing reality in 
cancer care are all well expressed. 

The few tables are useful and self- 
explanatory. 

Some of the opinions reflect the 
beliefs of the authors as seen through 
the scope of their specialty. 

This is a useful study guide for 
medical students and primary care 
physicians and is likely to be read by 
the sophisticated lay person who 
wishes to have a more in-depth knowl- 
edge of the problem of malignant 
disease. There are few points of argu- 
ment in this essentially well-thought- 
through and well-executed manual. 

HELMUTH GOEPFERT, MD 
Houston 


Readings in Speech Following Total Laryngecto- 
my, edited by Bernd Weinberg, 588 pp, with illus, 
$24.95, Baltimore, University Park Press, 1980. 

This book represents an extensive 
compilation of 54 articles concerning 
basic and clinical research and rehabil- 
itation of alaryngeal speech develop- 
ment. In an attempt to represent a 
wide variety of topics and disciplines, 
several outstanding articles are pre- 
sented. Among them, articles by Died- 
“rich, Snidecor, Berlin, Barney, and 
Simpson proved interesting. 

The editor has divided the book into 
five parts. Part 1 includes two histori- 
cal papers involving early laryngecto- 
my and rehabilitation. Part 2 presents 
papers on buccal and pharyngeal 
speech, contributing to what the edi- 
tor describes as “intrinsic forms of 
alaryngeal voice and speech.” Con- 
tinuing with intrinsic forms of alaryn- 
geal speech, part 3 offers an extensive 
review of the literature involving 
esophageal speech. Parts 4 and 5 
review what the editor refers to as 
“extrinsic forms of alaryngeal voice 
and speech,” including artificial la- 
rynges and surgical-prosthetic meth- 
ods, respectively. One noted omission 
from part 5 is the puncture technique 
with a duckbill prosthesis by Singer 
and Blom. This may reflect lack of 
documentation rather than oversight 
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by the editor. Each major division is 
prefaced by introductory remarks by 
the editor, with a brief overview of the 
articles presented. 

Though some may consider the edi- 
tor’s organization and selections of 
articles arbitrary, the main attribute 
of this book is the thorough review of 
the literature that it provides to any- 
one interested in alaryngeal speech 
rehabilitation. Otolaryngologists, 
speech pathologists, speech scientists, 
and researchers should find this book 
a valuable addition to their library. 

Mary Kapner, MS, CCC 
Galveston, Tex 


Diseases of the Externa! Ear: An Otologic-Derma- 
tologic Manual, ed 2, by Ben H. Senturia, MD, 
Morris D. Marcus, MD, and Frank E. Lucente, 
MD, 204 pp, with illus, $30, New York, Grune & 
Stratton Inc, 1980. 

This is a practical and concise book 
about diseases of the external ear. 

Precisely illustrated with excellent 
color photographs and filled with use- 
ful and practical information down to 
the very ointment to prescribe, this 
book will be useful to all physicians 
who are sometimes puzzled and occa- 
sionally confounded by matters der- 
matologic. 

The book appropriately begins with 
a brief review of the anatomy and 
histology of the external ear. Tech- 
niques of examination and a short 
chapter on general principles of thera- 
py precede the main body of the text. 
This begins with a well-illustrated 
chapter (78 color photographs) on dis- 
eases caused by infection by bacteria, 
fungi, viruses, animal parasites, and 
insects. Subsequent chapters deal 
with diseases of the external ear 
ascribed to psychogenic causes, aller- 
gy, trauma, foreign bodies, metabolic 
and endocrine abnormalities, and 
eysts and tumors. There is also an 
excellent chapter on diseases of un- 
known cause, eg, keratosis obturans, 
lichen planus, and psoriasis. 

The chapter references include up- 
to-date (1980) citations. There are use- 
ful appendices on selection of thera- 
peutic agents, general classification of 
skin diseases, and glossary of brand 
and generic names of the numerous 
preparations mentioned in the book. 

This pleasantly unsophisticated 
matter-of-fact book is highly recom- 
mended to all otolaryngologists, der- 
matologists, pediatricians, and family 
physicians. 

Avrim R. Epen, MD 
Galveston, Tex 





Diseases of the Ear, Nose and Throat, edited by 
John Ballantyne and John Groves, ed 4, Boston, 
Butterworth Inc, 4 vol, 1980. 


This four-volume work is almost 
surely the premier general text of 
otolaryngology in the United King- 
dom. Its first edition was published in 
1952 as a single volume by Scott- 
Brown, and it has since been 
expanded into four volumes by its 
newer editors, Ballantyne and Groves. 
It still carries the name however, of 
the original editor, Scott-Brown. 

The four volumes deal with the fol- 
lowing topics: basie sciences; ear, nose 
and sinuses; and pharynx and larynx. 
Each of the four volumes has been 
revised from their third edition, and 
the basic sciences volume has been 
enlarged considerably to include clini- 
cally pertinent and timely topics such 
as principles of cancer immunology, 
radiologic diagnosis, hematology, ra- 
diotherapeutic principles, and phar- 
macology of anesthetics. 

The volumes are done with high- 
quality print and paper, and the bind- 
ing is extremely strong. They are well 
illustrated, and each chapter contains 
comprehensive references. The chap- 
ter layout is well structured, with sub- 
titles in bold print and subtopics in 
separate paragraph form, which make 
either skimming to find a subject or 
reading for comprehension easy. 

Even for its size, this rather com- 
prehensive text.must be regarded as 
addressing primarily fundamentals in 
its coverage of the vast number of 
both basic and clinical topics that 
make up the body of otolaryngology 
knowledge. The editors and contribut- 
ing authors are mature, senior scien- 
tists and clinicians and have distilled 
the best and most useful information 
and principles in this work and have 
been carefully selective in directing 
further reading on each topic in their 
choice of references. This is a very 
useful general otolaryngology text for 
medical students, residents, and prac- 
titioners. 

Rocer Boies, MD 
San Francisco 


Books Received 


Le Bruit et ses Effets Nocifs, by Ivan Vaicic has 
been recently published by the Masson Publish- 
ing Co, 120 Blvd Saint-Germain, Paris Cedex 
75280, France. The book has 144 pages, with 
illustrations. 


Laryngectomee Rehabilitation, edited by Robert 
L. Keith, MS, and Frederic L. Darley, PhD, has 
recently been published by the College-Hill Press, 
Houston, TX 77035. The book has 533 pages, with 
illustrations, and costs $24.50. 
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ervice you should expect from the industry we pioneered. 


ely upon our people for demonstrations, installation, on-site 
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Blom-Singer™ Voice Prosthesis 
Blom-Singer™ Dummy Voice Prosthesis 


The Blom-Singer™ Voice 
Prosthesis is inserted intoa 
surgically created tracheo- — 
esophageal fistula, to 
restore voice to the post 
laryngectomy patient. 





The Blom-Singer™ Dummy | 
Voice Prosthesis prevents 
tracheal soiling and maintains 
fistula patency when used as — 
a plug in situations where a 
functioning valved unit is not 
immediately available. It is 
radio-opaque, enabling x-ray 
confirmation of a proper fit. 


VOICE PROSTHESES AND DUMMY PROSTHESES ARE: 
Easy to clean 
Easy to sterilize —boiling water or steam autoclave 
Completely inert — medical grade silicone 
Packaged individually in a handy see-through, 
pocket sized, plastic case 


Available in seven different lengths 
(stated in cm): 2.2, 2.6, 3.0, 3.3, 3.6, 4.0, and 4.3 


SPECIAL DOUBLE FACED TAPE 
IS AVAILABLE IN 14 x 108 INCH ROLLS 
TO ANCHOR PROSTHESIS TO SKIN 


Designed by ` BIVONA SURGICAL 
MARK L SINGER, MD. 7933 New Jersey Ave. 


Indianapolis, Indiana 


Hammond, IN 46323 
(219) 989-9150 
TELEX 27-6107 








Nu-Jtope 
DUAL-STICK 


PRECISION PRE-CUT 
FASTENER STRIPS 


FOR BLOM-SINGER™ 
VOICE PROSTHESIS 


Nu-Hope Fastener Strips for Blom-Singer Voice Prosthesis 
are custom formed and precision die-cut to the exact size 
and shape of the installation base of both the voice and the 
dummy voice prosthesis. Fit the base of all seven lengths of 
this insert. Strips are dual-stick foam coated with Nu-Hope 
adhesive. No bothersome hand cutting from tape rolls. 
Simply remove two adhesive strips from backing sheet. 
Press one to each extension of prosthesis base. Remove 
remaining protective paper. Press base to clean dry skin to 
-secure prosthesis after insertion. Quick.. positive 
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LABORATORIES. INC. 


MANUFACTURER OF OSTOMY AND HEALTH 
CARE SUPPORT PRODUCTS 
2900 Rowena Ave. Los Angeles, Calif. 9 
(213) 666-5248 


OTOLARYNGOLOGIST 
FACIAL PLASTIC 
SURGEON: 


95 Physician, Hospital Based; Mul- 
tispecialty Group; NE.—PA at NY 
Border. State-of-the-Art Facility; 
Medical School Affiliation; Prime 
Living and Vacation Area, Excellent 
Salary and Benefits. 

Apply w/C.V. to: 


Guthrie Clinic Ltd. 

Guthrie Square 

Sayre, Pennsylvania 18840 
Attn: G.V. Ippolito 
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y Myc SOtic 

with Neomycin and Hydrocortisone 

(colistin suilate—neomycin sulflate—thonzonium 
bromide—hydrocortisone acetate otic suspension} 


Caution: Federal law prohibits dispensing without prescription. 


Description 

Caly-Mycin § Otic with Neomycin and Hydrocortisone (colistin 
sulfate—neomycin sulfate—thonzonium bromide—hydrocortisone 
acetate otic suspension) is a sterile aqueous suspension contain- 
ing in each mf: Colistin base activity, 3 mg (as the sulfate), Neo- 
mycin base activity, 3.3 mg {as the sulfate), Hydrocortisone 
acetate, 10 mg (1%); Thonzonium bromide, 0.5 mg (0.05%); Poly- 
sorbate 80, acetic acid, and sodium acetate in a buffered aqueous 
vehicle. Thimerosal! (mercury derivative) 0.002%, added as a pre- 
servative. it is a nenviscous liquid, buffered at pH 5, for instila- 
tion into the canal of the external ear or direct application to the 
affected aural skin. 


Actions 

1. Colistin sulfate—an antibiotic with bactericidal action against 
most gram-negative organisms, notably Pseudomonas aerugi- 
nosa; E coli and Kiebsiella-Aerobacter. 


2. Neomycin sulfate--a broad-spectrum antibiotic bactericidal to 
many pathogens, notably Staph aureus and Proteus sp. 


3. Hydrocortisone acetate~a corticosteroid that controls inflam- 
mation, edema, pruritus and other dermal reactions. 


4. Thonzenium bromide--a surface-active agent that promotes tis- 
sue contact by dispersion and penetration of the cellular debris 
and exudate. 


Indications 

For the treatment of superficial bacterial infections of the external 
auditory canal, caused by organisms susceptible to the action of 
the antibiotics: and for the treatment of infections of mastoidec- 
tomy and fenestration cavities, caused by organisms susceptible 
to the antibiotics. 


Contraindications 

This product is contraindicated in these individuals who have 
shown hypersensitivity to any of its components, and in herpes 
simplex, vaccinia and varicella. 

Warnings 

As with other antibiotic preparations, prolonged treatment may 
result in overgrowth of nonsusceptible organisms and fungi. 


if the infection is not improved after one week, cultures and sus- 
ceptibility tests should be repeated to verify the identity of the 
organism and to determine whether therapy should be changed. 


Patients who preter to warm the medication before using should 
be cautioned against heating the solution above body temperature, 
in order to avoid loss of potency. 


Precautions 

if sensitization or irritation occurs, medication should be discon- 
tinued promptly. 

This drug should be used with care in cases of perforated ear 
drum and in longstanding cases of chronic otitis media because 
of the possibility of ototoxicity caused by neomycin. 


Treatment should not be continued for tonger than ten days. 


Allergic cross-reactions may occur which could prevent the use of 
any or ail of the following antibiotics for the treatment of future 
infections: kanamycin, paromomycin, streptomycin, and possibly 
gentamicin. 


Adverse Reactions 

Neomycin is a not uncommon cutaneous sensitizer. There are 
articles in the current literature that indicate an increase in the 
prevalence of persons sensitive to neomycin. 

Dosage and Administration 

The external auditory canal should be thoroughly cleansed and 
dried with a sterile cotton applicator. i 


For adults, 4 drops of the suspension should be instilled into the 
affected ear 3 or 4 times daily. For infants and children, 3 drops 
are suggested because of the smaller capacity of the ear canal. 
The patient should lie with the affected ear upward and then the 
drops should be instilled. This position should be maintained for 
5 minutes te facilitate penetration of the drops into the ear canal. 
Repeat, if necessary, for the opposite ear. 


Hf preferred, a cotton wick may be inserted into the canal and then 
the cotton may be saturated with the solution. This wick should be 
kept moist by adding further solution every 4 hours. The wick 
shouid be replaced at least once every 24 hours. 

How Supplied 

Coly-Mycin § Otic is supplied as: 

N 0071-3141-08—5 mi bottle 

N 0071-3141-10—10 mi bottle 

Each mi contains: Colistin sulfate equivalent to 3 mg of colistin 


‘base, Neomycin sulfate equivalent to 3.3 mg neomycin base, 


Hydrocortisone acetate 10 mg (1%), Thonzonium bromide 0.5 mg 
(0.05%), and Polysorbate 80 in an aqueous vehicle buffered with 
acetic acid and sodium acetate. Thimerosal (mercury derivative) 
0.002% added as a preservative. 


Shake well before using. 


Store at controlled room temperature 59°-86° F (18°-30° C). 
Stable for 18 months at room temperature: prolonged exposure to 
higher temperatures should be avoided. 


PARKE-DAVIS 


Div of WarnerLambert Co 
Morris Plains, NJ 07950 USA 


and other otitis externa 
due to susceptible bacterial infections. 


Coly-Mycin S Otic 


with Neomycin and Hydrocortisone 


(colistin sulfate-—neornycin sulfate—thonzeonium bro 
hydrocortisone acetate otic suspension) : 


a Symptomatic relief of pain by contro 


of infection and inflammation with a 
effective combination of medication 


e Hydrocortisone acetate provides red 
of inflammation and symptomatic — 
relief of pain. 


e The broad-spectrum antibacterial activity ce) 
sulfate and neomycin sulfate results in cont 
efficacy. . 








Get 


the 
drop 
on 


“swimmer’s 
ear”... 


i Thonzonium bromide 
enhances efficacy by dispersion and 





P penetration of the exudate to permit delivery 


of active medications to the infection site. 


Recommended Dosage: Adults — 

: 4 drops in each affected ear, 3-4 times daily. 
Infants & Children—3 drops in each affected ear, 
i] +4 times daily, 
3 Availabie in 2 convenient sizes—each in a 
convenient. dropperess, breakproof, plastic 
dropper botte. 


5 ml” for unilateral otic involvement 
40 mi for bilateral otic involvement 


“5 mi supplies sufficient medication for an average 
= PUSS z of therapy in one affected ear, 


Please see opposite page for full prescribing information. 
& 4984 Warner-Lambert Company 
PARKE-DAVIS 


Div of WarnerLambert Co 








THE O; iE otur 
CONSIDER TO BE 


Now you can have direct visualization of the larynx and nasopharynx -easily and 
without patient discomfort. The Machida ENT-25II Nasopharyngolaryngoscope 
is so effective, you'll wonder how you ever got along without it. 





Optical Superiority 

The remarkable clarity and resolution of Machida’s unique fiberoptic image . 
bundle and lens system assures reliable diagnoses and excellent endoscopic 
photography. A 70° field of vision provides distortion-free viewing over a wide 
area, providing images clinically equivalent to those of rigid optical systems. 


Advantages for your Patient 

The small caliber insertion tube facilitates passage through the nasal 

chambers of newborn or adult to provide a complete examination in your office 

or at the patient’s bedside. Machida has increased the tip deflection range 

to 220° This means you can deflect the tip 130° up to 90° down within a very 
small bending radius. This enhances your ability to explore areas , 

where no previous instrument could work. 


Proven Performance of Machida 

Fewer than 10% of all Machida ENT scopes sold in the last five years have ever 
been back for a repair, or even a minor adjustment. That is because every 
aspect of the instrument is designed to last-from the insulated fiber bundles, to 
the kink-resisting strain relief, to the responsive deflection mechanism. That's 
why more Otolaryngologists use Machida than all other flexible scopes combined. 


Simplified Photographic Recording of Therapeutic Response 

A good photographic record of important cases is a valuable adjunct to flexible» 
endoscopy. By simple coupling to your 35 mm camera, serial photographic 
follow-up can become a routine part of your patient's file. 


Arrange a Demonstration Soon 

There is no substitute for trial by use. We would like you to try the Machida 
flexible ENT scope in your office...soon...with no charge or obligation. To acquire 
a demonstration instrument, call 201-767-7350, or return the coupon on the next 
page. We think you'll agree that the ENT-25Il is truly ‘indispensable’. 





MACHIDA AMERICA, INC. 
65 OAK STREET * NORWOOD, N.J. 07648 © 201-767-7350 


©Copyright 1981, Machida America inc. 








KN. SPECIALISTS 
“INDISPENSABLE” 









YES. I'd like to learn more about 
the Machida ENT-251]. 


[") Please send literature and current papers. 
(J Please call to arrange a demonstration. 


Name 
Address 














Hospital 





Speciality 





Telephone 


CLIP AND RETURN TODAY 
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ONE SYSTEM FOR PHYSIOLOGIC DATA 
COLLECTION AND FULL SERVICE 
OFFICE NEEDS 











THE SYSTEM BL101 CAN PERFORM 

e Evoked response testing 
and storage 

© ENG storage and analysis Bp 

e Acoustic reflex storage and analysis $ 

® Medical accounting 

e Data base management 

© Word processing 













































COST EFFECTIVE 
UNEQUALED FLEXIBILITY 


The BLi01 is a multipurpose Z-80 based 
microcomputer. It utilizes the standard S-100 bus, 
64 K of memory and dual floppy disc storage of 
programs and data. 

























Bioelogic Ltd. specializes in the custom 
development of biomedical application software 


COSMETIC FACIAL SURGERY 
A SEMINAR ON 
COSMETIC FACIAL SURGERY 


Sponsored by: 
The American Foundation For 


The Medicine and Surgery of Appearance 


October 25-30, 1981 
The Royal Orleans Hotel 
New Orleans, Louisiana 


Director: 
Jack R. Anderson, M.D. 
Clinical Professor 
Tulane University Medical Center 
Louisiana State Medical School 


Co-Director: 
Calvin M. Johnson, M.D. 
Assistant Professor 
Tulane University Medical Center 











and hardware. 


To discuss your 
| needs please 
‘phone or write: 





COLORADO 
PERMANENTE MEDICAL GROUP, 
P.C.. 


IS. SEEKING. AN OTOLARYNGOL- 
|- OGIST to join an established depart- 
ment providing medical care in a 
prepaid group practice setting: We 
are currently serving over 115,000 
Kaiser Health Plan members. This 
position offers a competitive salary, 
a wide range of benefits, a stimulat- 


ing practice. and an attractive geo- 
graphical location. 


FOR INFORMATION CONTACT: 


R.C. Howard, M.D. 
COLORADO PERMANENTE 
MEDICAL GROUP 
2005 Franklin St. 
Denver, CO 80205 
An Equal Opportunity Employer 


3 Ebio-logic Itd 


T Church Street + Suite 519 
Evanston, IL 60201 
(312) 480-1555 


















The Department of Otolaryngology 
at The University of Texas Health 
Science Center at Dallas, South- 
western Medical School is seeking 
Board Certified Otolaryngologists 
with interest in Pediatric, Facial 
Plastic and Head and Neck Sur- 
gery. Positions are available at 
academic grade commensurate 
with experience. Positions will be 
available as of July 1, 1981 as this 
newly formed department ex- 


pands full-time faculty. Candidate | 
must demonstrate prior experi- 
ence or interest in teaching and — 
independent research. Submit to 


Henry M. Carder, M.D., 5323 
Harry Hines Blvd., Dallas, Texas 
75235-call (214) 688-2055. We 
are an equal opportunity affirma- 
tive action employer. 


Accreditation: 42 CME hours, Category 1 


Contact: 


Calvin M. Johnson, M. D. 


Suite 322 


1111 Tulane Avenue 
New Orleans, Louisiana. 70112 


POSITION AVAILABLE: 


280-man ` multispecialty prepaid 
medical group seeking part-time 
otolaryngologist desiring semi- 
retirement in a mild climate per- 
forming primarily office practice. 
Challenging & highly referred 
practice. 14 hrs from San Francis- 
co & Sierras. California license 
required. Contact: David Stein- 
bauer, M. D., Permanente Medical 
Group, P. 0. Box 254999, Sacra- 
mento, CA 95825 or call collect 
(916) 486-5588. AN EQUAL OP- 
PORTUNITY EMPLOYER 








e ISOCLOR® TIMESULE®** CAPSULES, TABLETS, LIQUID 


DESCRIPTION: Each Timesule Capsule contains 8 mg chlorpheniramine maleate 
and 120 mg pseudoephedrine HCI in a special form providing a prolonged 
therapeutic effect. Each tablet contains 4 mg chlorpheniramine maleate and 60 mg 
pseudoephedrine HCI. Each 5 ml (teaspoonful) liquid contains 2 mg chlorphenira- 
mine maleate and 30 mg pseudoephedrine HCI. 

INDICATIONS: For temporary relief of upper respiratory and nasal congestion 
associated with the common cold, hay fever and allergies, sinusitis, vasomotor and 
allergic rhinitis. 

CONTRAINDICATIONS: Severe hypertension or severe cardiac disease. Sensi- 
tivity to antihistamines or sympathomimetic agents, 

PRECAUTIONS: Use with caution in patients with hyperthyroidism, Patients sus- 
ceptible to the soporific effects of chlorpheniramine should be warned against 
driving a motor vehicle or operating machinery which requires complete mental 
alertness. 

DOSAGE: Timesule Capsules—Adults: 1 Timesule Capsule orally every 12 hours. 
Tablets—Adults: 1 tablet orally every 4 hours. Liquid—Adults: 2 teaspoonfuls every 
4 hours. Children: 6-12 years—1 teaspoonful every 4 hours. Younger children, 
based on body weight: 40-50 Ibs—3 to 1 teaspoonful; 30-40 Ibs—4 to % teaspoonful; 
20-30 Ibs—4 to 4 teaspoonful; 15-20 Ibs—/4 to 4 teaspoonful every 4 hours. 
SUPPLIED: Timesule Capsules—Bottles of 100 and 500. Tablets—Bottles of 100. 
Liquid—Pints and gallons. 

*Brand of sustained release capsule. 


Ask your American Critical Care representative for complete 
details on Isoclor or contact Medical Services Department of 
American Critical Care, Division of American Hospital Supply 
Corporation, 1600 Waukegan Road, McGaw Park, Illinois 60085, 
Phone 312-473-3000, 


Printed in U.S.A. 





BUSINESS REPLY MAIL 


First Class Permit No. 10 





Postage will be paid by addressee 


American Critical Care 
1600 Waukegan Road 
McGaw Park, Illinois 60085 


Waukegan, IL 


® 


ISOCLOR® EXPECTORANT © 


DESCRIPTION: Each 5 ml (teaspoonful} contains 10 mg codeine phosphate 
(Warning: May be habit-forming): 30 mg pseudoephedrine HCI and 100 mg guaifen- 
esin. Alcohol content: 5%. 

INDICATIONS: For temporary relief of troublesome, unproductive coughing asso- 
ciated with runny nose, nasal and sinus congestion. 

CONTRAINDICATIONS: Severe hypertension or severe cardiac disease. Hyper- 
sensitivity to any of the components. Do not use in children under one year of age. 
PRECAUTIONS: Use with caution in patients with hyperthyroidism. Patients sus- 
ceptible to the soporific effects of codeine should be warned against driving a motor 
vehicle or operating machinery which requires complete mental alertness. 
DOSAGE: Adults: 2 teaspoonfuls every 4 hours. Children: 6-12 years—!¢ to 1 
teaspoonful every 4 hours; 2-6 years—'4 to 4 teaspoonful every 4 hours; 1-2 years— 
is teaspoonful every 4 hours. 

SUPPLIED: Pints and gallons. 

DEA Registration Number required. 


Distributed by 


American Critical Care 
Division of 

American Hospita Supply Corporation 
McGaw Park IL 6008 





ACC-5-81-14697 


ee e 
No postage hi 
necessary ; 
if mailed 
in the 
United States 











® 
(chlorpheniramine maleate, 8 mg; 
pseudoephedrine HCI, 120 mg) 


The drug for all seasons 






















ks 


Choice of Otoscopes and 


Concealed Disposabl 
Transilluminators 


Suction Container . 
Heavy Duty Suction and 


In Attractive, Durable. 
Pressure Pumps 


Steel or Formica 


A Surfaces 
Pump Control Footswitch 
Choice of Corded or 
Five Piece Glassware Set Rechargeable 
Two Stainless Steel panumenis 


Cotton Containers Choice of High Profile 


or Low Profile Back 


j Pull-out Writing Shelf 







F R E E For the month of June, 1981 a Clear-View Mirror Warmer is yours FREE with the purchase of any 
complete Maxi Treatment Cabinet (Series 30,000 or 40,000). Simply request the free Mirror Warmer 


Limited when placing your order. 


To be eligible for this offer your order must be received by June 30, 1981. Delivery of the order must ; 
Offer be accepted within 90 days. No substitutions permitted. 


Promotion available through SMR, or one of SMR’s authorized distributors. 


® 





3965 Tree Court industria . Louis, MO 63122 * 800-325-9599 In Missouri: (314) 225-3100. 


_ACTIFED TABLETS: 
‘ONBOARDTHE 





SPACE SHUTTLE COLUMBIA 
When a cold'strikes hundreds of miles 
in space, a decongestant can’t afford to fail. 


Actifed Tablets have been in the NASA Space Medicine Kit since 1968. They provided 
symptomatic relief during five Apollo missions: When the Space Shuttle Columbia was 
launched from Cape Canaveral on April 12, 1981, Actifed was on board ready 
to provide dependable decongestant / antihistamine relief if needed. 

For symptomatic relief of winter cold symptoms z 
(and year-round allergic rhinitis)’ 


ACTIFED Tablets/Syrup 


Each scored tablet contains ACTIDIL® (triprolidine HCI) 2.5 mg, SUDAFED® (pseudoephedrine HCI) 60 mg. 
Each 5 cc teaspoonful of syrup contains ACTIDIL® 1.25 mg and SUDAFED® 30 mg. 


You can count on it! 


*This product has been evaluated as “‘lacking substantial evidence of effectiveness as a 

fixed combination" for this indication. Please see prescribing information. A 
tThis product has been evaluated as probably” effective for this indication. Please 

see prescribing information. 

Reference: 1. Johnston RS, Dietlein LF, Berry CA (eds): Biomedical Results of 

Apollo. Washington, DC, National Aeronautics and Space Administration, 

1975, p 63. 


















IN THE NASA SPACE 
MEDICINE KIT SINCE 1968. 
Now part of the 

Space Shuttle Era. 


ACTIFED Tablets/Syrup 


Each scored tablet contains ACTIDIL® (triprolidine HCl) 2.5 mg, SUDAFED® 
(pseudoephedrine HCI) 60 mg. Each 5 cc teaspoonful of syrup contains 
ACTIDIL® 1.25 mg and SUDAFED® 30 mg. 


ACTIFED® Tablets and Syrup 


INDICATIONS: Based on a review of this drug by the 
National Academy of Sciences—National Research Council 
and/or other information, FDA has classified the indica- 
tions as follows: 

“Probably” effective: For the symptomatic treatment of 
seasonal and perennial allergic rhinitis and vasomotor rhi- 
nitis. 

“Lacking substantial evidence of effectiveness as a fixed 
combination’: For the prophylaxis and treatment of the 
symptoms associated with the common cold. 

Final classification of the less than effective indications 
|_Tequires further investigation. 















CONTRAINDICATIONS: Contraindicated in newborn or prema- 
ture infants; in nursing mothers; for the treatment of lower respira- 
tory symptoms including asthma; in patients hypersensitive to: 1) 


». -triprolidine hydrochloride and other antihistamines of similar 


~ chemical structure; and/or 2) sympathomimetic amines includ- 
ing pseudoephedrine; in patients on monoamine oxidase inhibitor 


__ therapy (see Drug Interactions Section). 


- WARNINGS: Use with considerable caution in patients with: 
increased intraocular pressure (narrow angle glaucoma), stenos- 
ing peptic ulcer, pyloroduodenal obstruction, symptomatic pros- 
tatic hypertrophy, bladder neck obstruction, hypertension, 
diabetes mellitus, ischemic heart disease, hyperthyroidism. 


Sympathomimetics may produce central nervous stimulation 
with convulsion or cardiovascular collapse with accompanying 
hypotension. 


Use in Children: As in adults, the combination of an antihista- 
mine.and sympathomimetic amine can elicit either mild stimula- 
tion or mild sedation in children. In the young child, mild 
stimulation is the response most frequently seen. In infants and 
children, especially, antihistamine in overdosage may cause hal- 
lucination, convulsion or death. Large doses of pseudoephedrine 
are known to cause asthenia, lightheadedness, nausea and/or 
vomiting. 


Use in Pregnancy: Experience with this drug is inadequate to 
determine whether there exists a potential for harm to the devel- 
oping fetus, 

Use with CNS Depressants: Triprolidine has additive effects with 
alcohol and other CNS depressants (hypnotics, sedatives, tran- 
quilizers, etc.). 

Use in Activities Requiring Mental Alertness: Patients should be 
warned about engaging in activities requiring mental alertness as 
driving a car or operating appliances, machinery, etc. 

Use in the Elderly: (Approximately 60 years or older): Antihista- 
mines are more likely to cause dizziness, sedation and hypoten- 
sion in elderly patients. Overdosages of sympathomimetics in 
this age group may cause hallucinations, convulsions, CNS 
depression, and death, 

PRECAUTIONS: Use with caution in patients with history of 
bronchial asthma, increased intraocular pressure, hyperthyroid- 
ism, cardiovascular disease, hypertension. 

























DRUG INTERACTIONS: MAO inhibitors prolong and intensify 
the anticholinergic (drying) effects of antihistamines and overall 
effects of sympathomimetics. Sympathomimetics may reduce 
the antihypertension effects of methyldopa, decamylamine, 
reserpine, and veratrum alkaloids. : 
ADVERSE REACTIONS: The most frequent adverse reactions 

are underlined: og 
1. General: Urticaria, drug rash, anaphylactic shock, photosensi- 
tivity, excessive perspiration, chills, dryness of mouth, nose and 
throat. : 

2, Cardiovascular System: Hypotension, headache, palpitations, 
tachycardia, extrasystoles. 

3. Haematologic System: Hemolytic anemia, thrombocyto- 
penia, agranulocytosis. 

4. Nervous System: Sedation, sleepiness, dizziness, disturbed 
coordination, fatigue, confusion, restlessness, excitation, ner- 
vousness, tremor, irritability, insomnia, euphoria, paresthesias, 
blurred vision, diplopia, vertigo, tinnitus, acute labyrinthitis, hyste 
ria, neuritis, convulsions, CNS depression, hallucination. “ 
5. G.I. System: Epigastric distress, anorexia, nausea, vomiting; 
diarthea, constipation. : 
6. G.U. System: Urinary frequency, difficult urination, urinary 
retention, early menses. j 
7. Respiratory System: Thickening of bronchial secretions, tight- 
ness of chest and wheezing, nasal stuffiness. : Be 
OVERDOSAGE: Overdosage reactions may vaty from central 
nervous system depression to stimulation. Stimulation is particu- 
larly likely in children. Atropine-like signs and symptoms: dry ooo 
mouth; fixed, dilated pupils; flushing; and gastrointestinal symp. 
toms may also occur. 7 


If vomiting has not occurred spontaneously the patient should be 
induced to vomit. Precautions against aspiration must be taken, 
especially in infants and children. If vomiting is unsuccessful, 
gastric lavage is indicated within 3 hours after ingestion and even 
later if large amounts of milk or cream were given beforehand. 
isotonic and ‘% isotonic saline is the lavage solution of choice. 
Saline cathartics, as milk of magnesia, draw water by osmosis 
into the bowel and therefore, are valuable for their action in rapid . 
dilution of bowel content. Stimulants should not be used. Vaso- 
pressors may be used to treat hypotension. 


DOSAGE AND ADMINISTRATION: Dosage should be individu- _ 
alized according to the needs and the response of the patient. Bo 
Usual Dose: me 







































Syrup 
teaspoonfuls (5 cc). 
Adults and children 12 
years and older 
Children 6 to 12 years 
Children 4 to 6 years 
Children 2 to 4 years 


Children 4 months to 2 
years 


HOW SUPPLIED: & 
Actifed® Tablets —Bottles of 100 and 1000: unit dose pack of 100. 
Actifed® Syrup—Bottles of 1 pint and 1 gallon. 

Unit of Use: 

Tablets—Bottles of 30 and 100 with child-resistant cap. 
Syrup—4 oz. bottle with child-resistant cap. 




















Burroughs Wellcome Co. 
PR Research Triangle Park 
Welicome | North Carolina 27709 








When you talked, 
we listened. 


Then we did something about it. 


We designed a single automated middle ear . 


test system that eliminates complex multi- 
instrument calibrations. That means fewer 
operating errors and invalid tests. 


The Grason-Stadler GSI 1723 Middle Ear 
Analyzer. A complete automated test system 
that performs a full battery of diagnostic tests 
` with reliable accuracy. 
e Tympanometry 
-+ Ipsilateral and contralateral 

acoustic reflex testing 
è Eustachian tube function testing 


In total testing capability, the 1723 has no 


equal. It combines unsurpassed functional — 


capabilities with fast and simple operation. 


The 1723. State of the art in middle ear diag- 
nostics. And it’s backed by Grason-Stadler’s 
reputation for quality, reliability and service. 
From the most advanced diagnostic systems 
to the simplest screening instruments. Grason- 
Stadler. We listen . . . and we do something 
about it. 
For further information: 

P.O. Box 5 

537 Great Road 

Littleton, MA 01460 

(617) 486-3514 


Grason-Stadler 











Control Poin 
Control Gagging 











~ Audiotone. Because 
people look up to him. 






Grandfathers have a way of bringing out the best in a boy. This 
grandfather is no exception. 

Even with a hearing loss he’s appreciated and looked up to. 
His family can depend on him because he can depend on his x 
Audiotone hearing aid. 

Dependability. It's the most important reason 
why Audiotone dealers are the people more AUDIOTONE, 


people are hearing from. A DIVISION OF LEAR SIEGLER, INC. 
P.O, BOX 2905 - PHOENIX, ARIZONA 85062 

TELEPHONE: (800) 528-4068 - (800) 528-5424 

(602) 254-5886 






WANTED: 





Otolaryngologist to assist in busy ENT Dept 
serving needs of over 280,000 people on 
prepaid medical plan. Currently 5 man dept 
looking to expand. This is a highly referred 
practice with heavy emphasis on all phases of 
head & neck surgery. We have teaching 
affiliations with UCD. Applicant must be inter- 
ested in & trained in modern ENT surgery. 
Maxillofacial trauma training is desirable but 
‘not a requisite. California license required. 
Contact: David Steinbauer, M.D., Permanente 
Medical Group, P.O. Box 254999, Sacramento, 
CA 95825 or call collect (916) 486-5588. 

AN EQUAL OPPORTUNITY EMPLOYER 





Accurate, Low Cost 
Testing for Early 
Detection of Hearing 
Capability 

The Crib-O-Gram system 
can detect hearing loss in new- 
borns who will not develop 
normal speech without hearing 
aids and/or special education. 

Now, a hearing problem 
can be identified early, while 
the child is still in the hospital 
nursery. 
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White every precaution is takes to ensure arcuras y we cannol guarantee 
against the possibility of an occasional change or omission in the preparation 
of this inder, 





NEONATAL SCREENING AUDIOMETER ae 


For more information about the Crib-O-Gram, 
call for the name of your local TS! representative. . 


TELESENSORY SYSTEMS, INC. 


3408 Hillview Avenue, P.O, Box 10099 
Palo Alto, CA. 94304 (415)493-2626 





















The Crib-O-Gram syster 
isavalid screening meth 


Extensive field testing o 
over 15,000 babies has prove 
the Crib-O-Gram system 
capable of detecting newborn 
with moderately severe to 
profound hearing loss. 























Hearing scoring is low cos 

Over a five-year period; 
the average cost per baby in. 
typical ICU Nursery is less: 
than $5.00 in the United 
States. 



























































Crib-O-Gram system 
screening does not 
disrupt nursery routine 


Because of simple calibra 
tion and set-up procedures 
a minimal three minutes of 
personnel time is required, 
And, because the unit is 
lightweight and portable, 
it can be easily moved from. 
one crib to another, 
























‘outa (tia Otoscopic Impression 


UN Reese ciniciCmeceums Bringin your Tympanometer. In 3 seconds, the 
ae a a A ALL tympanogram is created to verify your 
PONE atm BuC As otoscopic impression and provide you 
Paced a Aau utu with a permanent copy for your patients’ 
brane is often difficult. record. In addition, the tympanogram 
provides an important “doctor to 

parent” visual aid in 

explaining a child’s 

middle ear problem. 


Send for your Free 
Office Reprints. 


american 


ELECTROMEDICS CORPORATION 13 Sagamore Park Road, Hudson, New Hampshire 03051 
“the impedance people” (603)880-6300 Telex 953035 o 





BRIEF SUMMARY 


promotes sinus drainage, 
a 


An antibiotic for the infe 
associati 


ibiotic for sinusitis or acute 


Artist's rendition of inflamed 
and infected nasopharynx 
as viewed through a 
nasopharyngeal mir 





Sudafed S.A. 
Capsules 
Sustained Action 
(pseudoephedrine hydrochloride) 











INDICATIONS: Sudafed S.A. Capsules are indi- 
cated for the relief of nasal congestion or eustachian 
tube congestion. Sudafed S.A. Capsules may be 
given concurrently, when indicated. with analgesics, 
antihistamines, expectorants and antibiotics. 


CONTRAINDICATIONS 
amines are contraindicated in patients with severe 
hypertension, severe coronary artery disease, and in 
patients on MAO inhibitor therapy. Patient idiosyn- 
crasy to adrenergic agents may be manifested by in- 
somnia. dizziness, weakness, tremor or arrhythmias, 
Children under 12: Sudafed S.A. Capsules should 
not be used in children less than 12 years of age. 
Nursing mothers: Pseudoephedrine is contraindi- 
cated in nursing mothers because of the higher than 
usual risk for infants from sympathomimetic amines 
Hypersensitivity: This drug is contraindicated in 
patients with hypersensitivity or idiosyncrasy to 
sympathomimetic amines. 
WARNINGS: Sympathomimetic amines 
should be used judiciously and sparingly in 
patients with hypertension, diabetes mel- 
litus, ischemic heart increased in- 
traocular pressure, hyy yroidism, and 
j prostatic hypertrophy. Sympatho- 
i i : mimetics may produce central nervous 
p š Í stimulation with convulsions or car 
diovascular collapse with accompany- 
ing hypotension. 
Do not exceed recommended 
dosage. 
Use in Pregnancy: The safety of 
pseudoephedrine for use during 
pregnancy has not been estab- 
lished. 
Use in Elderly: The elderly 
{60 years and over} are more 
likely to have adverse reactions to 
sympathomimetics. Overdosage 
of sympathomimetics in this age 
group may cause hallucinations, 
convulsions, depression, and 
death. Therefore, safe use of a short-acting 
sympathomimetic should be demonstrated in 
the individual elderly patient before consider- 
ing the use of a sustained-action formulation. 


PRECAUTIONS: Pseudoephedrine should be 
used with caution in patients with diabetes, hyper- 
; tension, cardiovascular disease and hyperreactivity 

ne ; to ephedrine 
ADVERSE REACTIONS: Hyper-reactive in- 
dividuals may display ephedrine-like reactions such 
as tachycardia, palpitations, headache, dizziness or 
nausea. Sympathomimetic drugs have been as- 
sociated with certain untoward reactions including 
fear, anxiety, tenseness, restlessness, tremor, weak- 
ness. pallor, respiratory difficulty ia, insomnia, 
hallucinations, convulsions, CNS° depression, ar 
rhythmias, and cardiovascular collapse with 
hypotension, 


DRUG INTERACTIONS: MAO inhibitors and 
beta. adrenergic blockers increase the effects of 
pseudoephedrine (sympathomimetics). 

Sympathornimetics may reduce the antihyperten- 
sive effects of methyldopa, mecamylamine. reserpine 
and veratrum alkaloids. 


DOSAGE AND ADMINISTRATION: One 
capstile every 12 hours. Do not give to children under 
12 years of age. 

HOW SUPPLIED: Sudafed S.A. is available in 
capsules of 120 mg (clear red top and clear body) with 

wlicame code HOB, bottle of 100. 

Sudafed is also available in forms other than sus- 
tained action: tablets of 30 mg sugar-coated {red}, 
boxes of 24 and 48, bottles of 100 and 1000; tablets of 
60 mg scored (white) with Wellcome LD. code ime 
print S7A, bottles of 100 and 1000; syrup 30 mg per 
5 ce, bottles of 4 A. oz and 1 pt. 

Unit of Use: Tablets of 60 mg — Bottle of 100 with 
child-resistant cap. ` 
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12 hours of sustained 
action 
This Scotsman is strutting through 
the hills of Virginia, not the Highlands of 
Scotland. He is participating in the tribute to 
Highland life celebrated each July in 
Alexandria, Virginia. 

Whether your patient is going abroad i>- 

or staying at home, it’s good to know 
SUDAFED S.A., b.i.d., can give potent, 
dependable, 12-hour relief of nasal and sinus 
congestion without drowsiness. And SUDAFED ~ 
S.A. contains no aspirin or acetaminophen, 
‘leaving the analgesic decision with you. 


Sudaed SA. 
(pseudoephedrine HCl), 
120 mg X 


Potent 12-hour relief 
of nasal and sinus 

_ congestion without - 
the penalty 

of drowsiness’ 


_ C) Restores freer breathing 

and eustachian tube patency 
with a single, highly effective 
ingredient — pseudoephedrine HC] 


C No antihistamine and no antihistamine 

side effects ae 

. (1 No aspirin or acetaminophen, leaving the 
analgesic decision with you 
















































































C Simple, convenient b.i.d. dosage 
C Available with your prescription -~ 
© Also available: Sudafed® 60-mg tablets 


Burroughs Wellcome Co. 
Research Triangle Park 
North Carolina 27709 


PR 


Wellcome 


*Virtually without pressor effect in normotensive 
patients, Use with caution in hypertensives. 








Published by the American Medical Association 


Otolaryngology 


Head and Neck Surgery/Facial Plastic and Reconstructive Surgery/Communicative Disorders 

















Hands on or hands off, 
OpMi 6-S wins hands down. 


Motorized ZOOM and focus. 
The 1:4 Zoom system of the compact Zeiss 
OpMi 6-S can either be operated manually, or with a 
pedal that also controls the precision motorized focusing 
system. Once you try the motorized mode, we think that's 
the one you'll most often use, since it leaves your hands 
free for surgery. And since the motorized focus is incorpo- 
rated in the microscope body, you can 
focus even when the instrument is tilted. 
The geared tilt lets the microscope take 
accessories, such as TV and movie cam- 
eras and stereo co-observation tubes, in 
any position from vertical to horizontal. 





oot control for hands-off operation 


Share the wealth — 
10 working distances. 


OpMi 6-S lets you choose any time among 10 
working distances . . . from 150mm to 400mm... which 
makes it ideal for hospitals where it must be shared by 
surgeons in different disciplines. And whatever your dis- 
cipline, you'll appreciate the bright coaxial illumination 
system. 


Saving the best for last... 


The optics! Compare Zeiss optics 
with any others. You'll see for yourself why 
Zeiss wins hands down. 


Nationwide service. 





Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston, 


Los Angeles, San Francisco, Washington, D.C. in Canada: 45 Valleybrook Drive, Don Mills, Ont., 











M3B 2S6. Or call (416)449-4660 





THE GREAT NAME IN OPTICS 


L ZEISS | 


WEST GERMANY 
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R E OR O D à 
AL AUDIO : 
@ TOUCH-BUTTON controls provide con- è LIGHT EMITTING DIODE MATRICES dis- 

ae venient, reliable selection of desired tests, play complete Air and Bone Thresholds for 
go input and output switching, frequency, hear- the left and right ears. 

ing threshold level and taped speech. e CASSETTE PLAYBACK UNIT provides 

@ MICROPROCESSOR COMPUTER gener- professional quality playback of standard 

ates Continuous and Pulsed Tones, linearly audiometric tapes and introduces AUTO- 

swept Warble Tone, Narrow Band Noise PLAY for operator control of Speech Dis- 

and White, Pink and Speech Noise; instan- crimination and Spondee word lists, with 

taneously sets up the audiometer for all the repeatability of tape and the speed of 

basic tests, and allows either automatic live speech. 

patient response testing or complete man- $ 7 : ` 

ual operation. @ COUNTER-TIMER-CLOCK includes con 


venient counter operation to score SRT's, a | 
@ DIGITALLY GENERATED NARROW BAND one second timer for Tone Decay and Time 
NOISE is the new ultimate masking signal. of Day. 


Consider these features and the reliability of solid state switching, the convenience of com- 
pletely flexible input and output switching, the availability of the new Narrow Band Noise signal 
without skirts, the opportunity to change the test programs by plugging in a new memory chip 
and you have the audiometer of the 1980s. 


Call TRACOUSTICS to arrange a demonstration 
of the PROGRAM Iil. 


800-531-5412 
512-444-1961 in Texas 


TRACOUSTICS . . . Audiometric Examination Rooms & Suites, Clinical Audiometers, Sound Field 
Amplifiers and Equalizers, COR System, Medical Computer Systems, Electronystagmograph Recorders, 
Irrigators, Light Bars, Carts and Examining Tables .. . TRACOUSTICS 


I RACO in PO. Box 3610 «A 07/04 
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a Most Widely Prescribed —Antivert is the- 
most widely prescribed agent for the management 
of vertigo” Lee with diseases affecting 
the vestibular system such as Meniére’s disease, 
labyrinthitis, and vestibular neuronitis. 


a Relief of Nausea and Vomiting—Antivert/ 2 
can relieve the nausea and vomiting often associated 
with vertigo* 


a Dosage for Vertigo*—The usual adult dosage 
for Antivert/25 is one tablet t.i.d. 


BRIEF SUMMARY OF PRESCRIBING INFORMATION 


INDICATIONS. Based on a review of this drug by the National 
Academy of Sciences-National Research Council and/or other infor- 
mation. FDA has classified the indications as follows: 

Effective: Management of nausea and vomiting, and dizziness asso- 
ciated with motion sickness. 

Possibly Effective: Management of vertigo associated with diseases 
affecting the vestibular system 

Final classification of the less than effective indications requites na 
further investigation. 











CONTRAINDICATIONS. Meclizine HCI is contraindicated in individ $ 
who have shown a previous hypersensitivity to it. 

WARNINGS. Since drowsiness may, on occasion, occur with use of this 
drug, patients should be wamed of this possibility and cautioned against 
driving a car or operating dangerous machinery. 

Patients should avoid alcoholic beverages while taking this drug. Due to 
its potential anticholinergic action, this drug should be used with caution: 
in patients with asthma, glaucoma, or enlargement of the prostate gland. 

Jsage in Children: Clinical studies establishing safety and effectiveness 
in children have not been done; therefore, usage is not recommended in 
the pediatric age group. 

Usage in Pregnancy: Pregnancy Category B. Reproduction studies in ra 
have shown cleft palates at 25-50 times the human dose. Epidemiological. 
studies in pregnant women, however, do not indicate that meclizine 
increases the risk of abnormalities when administered during pregnanc 
Despite the animal findings, it would appear that the possibility of feral: 
harm is remote. Nevertheless. meclizine, or any other medication, should : 
be used during pregnancy only if clearly necessary. 

ADVERSE REACTIONS. Drowsiness, dry mouth and, on rare occasion: 
blurred vision have been reported. ROeERIG a> 
More detailed professional information 

A division of Pfizer Pharmaceuticals 
available on request New York, New York 10017 : 








Accept no substitutes, specify... 


Antivert/25 


j (meclizine HCI) 25 mg Tablet 


for vertigo’ 
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to dismantle old antenna (Courtesy 
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The choice 
is yours... 


Please specify 
according to your 
patient's condition 
and need. 





-= Cortisporin’ Otic Cortisporin' Otic 


SOLUTION... SUSPENSION... 


(polymyxin B-neomycin-hydrocortisone) (polymyxin B-neomycin-hydrocortisone) 








The clear solution The white suspension 


Burroughs Wellcome Co. 
Research Triangle Park 
Wellcome / North Carolina 27709 
















Easily... because Mini-Tip gets into small, 
hard-to-reach collection sites; ideal for EENT, 
urological, gynecological, and pediatric 
applications. 

Flexibly...the ultra-fine wire is highly pliable. 
A special sliding handle extends the wire 
when a longer swab is needed, and it can 
be preshaped to accommodate angular 
passages without violating sterile technique. 
Gently...the soft RAYON mini-tip helps 
protect delicate tissues. 

Efficiently... Mini-Tip Culturette absorbs, 
maintains, and transports a viable specimen 
in Stuart's medium. You can almost forget 
about repeat collections. 

Safely...the RAYON mini-tip won't separate 
from the flexible, aluminum wire or leave 
residual fibers. 

Mini-Tip Culturette provides the same 
dependability as the widely used Culturette® 
And it can make life easier for patients, phy- 
sicians, nurses, and laboratory personnel. 


Please place your order through your 
Marion Scientific Distributor or ask 
your Microbiology Lab. 


Flexible, 
extendable wire 


Soft rayon tip 
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Slide action handle 


816/361-6222 in Missouri 


MARION SCIENTIFIC 


| IVE A Division of Marion Laboratories, Inc. 
a | Kansas City, Missouri 64114 


800/821-7772 Toll Free 
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_ Another first for Ch 
Thi t repeat-action, 


asal/sinus passage 
congestion due to allergy and sinusitis. 
e Over-the-counter conveni 
economy for patients and promoted only 
to health care professionals to assure 
proper patient use. a 


A powerful addition to the 
Chlor-Trimeton family of allergy 
control products that you can 
recommend with confidence 


Artist's rendering of mucosa Copyright © 1981. Schering Corporation At Rights Reserved. 
from maxillary sinus CHLOR-TRIMETON and REPETARS are regisiered trademarks of Schering 
Corporation bes 








SURGICAL DISSECTION COURSES 
‘THE DEPARTMENT OF OTORHINOLARYNGOLOGY 
The University of Michigan Medical School 
E Ann Arbor, Michigan ; 
MALCOLM D. GRAHAM, M.D.—COURSE DIRECTOR 


Apr 19-23, 1982 





Oct 19-23, 1981 ` Jun 14-18, 1982 
Nov 30-Dec 4, 1981 Sep 20-24, 1982 
Jan 18-22, 1982 Nov 8-12, 1982 


Mar 8-12, 1982 


Intensive one week courses will emphasize the surgical and 
anatomical approaches to the temporal bone and will be 
presented in a manner relevant for the otologic surgeon, utilizing 
lectures and videotape presentations of surgical techniques, as 
well as temporal bone dissection. 

Both mornings and afternoons will be spent in the dissection 
laboratory, thereby giving extensive drilling experience in both 
temporal bone anatomy and surgical techniques. Lectures and 
demonstrations will be provided by members of the faculty of the 
Department of Otorhinolaryngology and Kresge Hearing Research 
Institute, thereby uniquely blending basic science and clinical 
‘otologic instruction: Drill handpieces and dissection instruments 
will be provided. 
~The fee for these courses will be $1,000.00 for each 
physician. 50 hours Category | CME credits 


For further information, contact: 
Malcolm D. Graham, M.D. 
Department of Otorhinolaryngology 
University of Michigan Medical Center 
Ann Arbor, MI 48109 
Ph. (313) 764-4131 or (313) 763-5115 












. a patient 
information guide 


COSMETIC 
SURGERY: 


FACIAL SURGERY — 


a 32 page brochure describing Rhytidectomy, Blepharoplasty, 
Dermabrasion, Chemotherapy procedures. 


NASAL SURGERY — 


32 pages — easy reading — illustrated. Also describes 
Mentoplasty as an often related procedure. 


_ BREAST SURGERY — 


32 pages. Desctibes Augmentation, Reduction and Mastopexy. 
illustrated, Separate section on Abdominoplasty. 








Sample copies @ $2.50 each prepaid {postage and handling in- 
duded) may be obtained by writing to: 


PLASTIC SURGERY 
PUBLICATIONS, INC. 
416 BELLEVUE AVE. 
TRENTON, NJ 08618 
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sultate—neomyci e-—thonzonium 


Caution: Federal Jaw.prohibits: dispensing without prescription. 
Description ee ih 
Coly-Mycin S Otic with Neomycin and Hydrocortisone (colistin 
sulfate—neomycin sulfate—thonzonium. bromide—hydrocortisone 
acetate otic suspension) is a sterile aqueous suspension contain- 
ing in each mi: Colistin base activity, 3 mg {as the sulfate); Neo- 
mycin base activity, 3.3 mg {as the sulfate), Hydrocortisone 
acetate, 10 mg (1%); Thonzonium bromide, 0.5 mg (0.05%); Poly- 
sorbate 80, acetic acid, and sodium acetate in a buffered aqueous 
vehicle. Thimerosal (mercury derivative) 0.002%, added as a pre- 
servative. It is a nonviscous liquid, buffered at pH 5, for instilla- 
tion into the canal of the external ear or direct application to the 
affected aural skin. 


Actions 

1. Colistin sulfate—an antibiotic with bactericidal action against 
most gram-negative organisms, notably Pseudomonas aerugi- 
nosa, E coli and Kiebsiella-Aerobacter, 


2. Neomycin sulfate—a broad-spectrum antibiotic bactericidal to 
many pathogens, notably Staph aureus and Proteus sp. 

3. Hydrocortisone acetate—a corticosteroid that controls inflam- 
mation, edema, pruritus and other dermal reactions. 


4. Thonzonium bromide~a surface-active agent that promotes. tis- 
sue contact by dispersion and penetration of the cellular debris 
and exudate. 


Indications 

For the treatment of superficial bacterial infections of the external 
auditory canal, caused by organisms susceptible to the action of 
the antibiotics; and for the treatment of infections. of mastoidec- 
tomy and fenestration cavities, caused by organisms susceptible 
to the antibiotics, 


Contraindications 

This product is contraindicated in those individuals who have 
shown hypersensitivity to any of its components, and in herpes 
simplex, vaccinia and varicella. 

Warnings 

As with other antibiotic preparations, prolonged treatment may 
result in overgrowth of nonsusceptible organisms and fungi. 

if the infection is not improved after one week, cultures and Sus- 
ceptibility tests should be repeated to verify the identity of the 
organism and to determine whether therapy should be changed. 


Patients who prefer to warm the medication before using should 
be cautioned against heating the solution above body temperature, 
in order to avoid loss of potency. 


Precautions 

it sensitization or irritation occurs, medication should be discon- 
tinued promptly. 

This drug should be used with care in cases of perforated ear 
drum and in longstanding cases of chronic otitis media because 
of the possibility of ototoxicity caused by neomycin. 


Treatment should not be continued for longer than ten days. 


Allergic cross-reactions may occur which could prevent the use of 
any or all of the following antibiotics for the treatment of future 
infections: kanamycin, paromomycin, streptomycin, and possibly 
gentamicin. 


Adverse Reactions. 

Neomycin is a not uncommon cutaneous sensitizer. There are 
articles in the current fiterature that indicate an increase in the 
prevalence of persons sensitive to neomycin. 


Dosage and Administration 

The external auditory canal should be thoroughly cleansed and 
dried with a sterile cotton applicator. 

For adults, 4 drops of the suspension should be instilled into the 
affected ear 3 or 4 times daily, For infants and children, 3 drops 
are suggested because of the smaller capacity of the ear canal. 


The patient should lie with the affected ear upward and then the 
drops should be instilled. This position should be maintained for 

5 minutes to facilitate penetration of the drops into the ear canal. 
Repeat, if necessary, for the opposite ear. 

if preferred, a cotton wick may be inserted.into.the canal and then 
the cotton may be saturated with the solution. This wick should be 
kept moist by adding further solution every 4 hours, The wick 
should be replaced at feast once every 24 hours. 


How Supplied 

Coly-Mycin S Otic is supplied as: 

N 0071-3141-08~—5 ml bottle 

N-0071-3141-10—10 mi bottle 

Each mi contains: Colistin sulfate equivalent to.3 mg of colistin 
base, Neomycin sullate equivalent to.3:3.mg neomycin base, 
Hydrocortisone acetate 10 mg (1%), Thonzonium bromide 0.5 mg 
(0.05%), and Polysorbate 80 in an-aqueaus vehicle buffered with 
acetic acid and sodium acetate. Thimerosal (mercury derivative) 
0.002% added asa preservative. 

Shake well before using. . 

Store at controled room temperature 59°-86° F (15°-30° C). 
Stable for 18 months at room temperature: prolonged exfosure to 
higher temperatures should be avoided. 


sS 
bert £ 






Get 

the 

ro |e) o) 

on 
“swimmer’s 

Xe | haa 


Ley) 


and other otitis externa e Thonzonium bromide 
due to susceptible bacterial infections. enhances efficacy by dispersion and 


m e a penetration of the exudate to permit delivery 
Coly-Mycin S Otic of active medications to the infection site. 
: : . Recommended Dosage: Adults— 
with Neomycin and Hydrocortisone i 4 drops in each affected ear, Ane daily. 


(colistin sulfate—neomycin sulfate—thonzonium bromide <= i i 
pe F a os nfants & Children—3 drops in each affected eor, 
hydrocortisone acetate otic suspension) oly-Mycin« S Oti 3-4 times daily. 
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b “Oly M > Otic J ^ Neomycin and ; 
yah ' Available in 2 convenient sizes—each in a 





. . . 3 Am Neomye an i 

Symptomatic relief of pain by control va reocortizone | wine ta panan convenient, dropperless, breakprocf, plastic 
© of infection and inflammation with al ng on oe ; dropper bottle 
effective combination of medication $i M Pap ete 5 ml° for unilateral otic involvement 


: : hanno aad 10ml for bilateral otic involvement 
e Hydrocortisone acetate provides reduction 


of inflammation and symptomatic *5 ml supplies sufficient medication for an average 
LAARO] pain. course of therapy in one affected ear 
e The broad-spectrum antibacterial activity of colistin mense see OPPONE Page fotfull prescribing PT 
sulfate and neomycin sulfate results in continuing S RAL Wane Lomipert Comcany 
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108, Galveston, TX 77550. Phone: ferai 765-9040. Manuseripts are 
received with the understanding that they are not under simulta- 
eous consideration by another publication. Accepted manuscripts 
become the permanent property of the ARCHIVES and may not be 
ublished elsewhere without permission from the publisher 
AMA). 
In addition, i in view of The Copyright Revision Act of 1976, effective 
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following language: “In consideration of the American Medical Asso- 
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all copyright ownership to the AMA in the event that such work is 
published by the AMA.” We regret that transmittal letters not 
- containing the foregoing language signed by all authors of the 
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_ Author Responsibility.—All accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript and 
layout rather than galley or page proofs for approval. The author 
ponsible for all statements in his work, including changes 
ade by.the copy editor. 
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_time the typescript is returned after editorial processing. Specify 
‘address to which requests for reprints should be sent. 
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Style of Writing.—The style of writing should conform to accept- 
able English usage and syntax. Slang, medical jargon, obscure 
abbreviations, and abbreviated phrasing are to be avoided. 
Informed Consent.—Manuscripts reporting the results of experi- 
ental investigations on human subjects must include a state- 
‘ment to the effect that informed consent was obtained after the 
‘nature of the procedure(s) had been fully explained. 
Authors whose “first” language is not English should arrange 
‘for their manuscripts to be written in idiomatic English prior to 
submission. 
< Abstract.—Provide an abstract (135-word maximum) of the arti- 
ele The abstract should include statements of the problem, method 
f study, results, and conclusions. The abstract replaces the 
summary. 
References.—List references in consecutive numerical order (not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
should not be listed äs references: References to journal articles 
‘should include (1) author(s), (2) title, (3) journal name (as abbre- 
viated in Inder Medicus), (4) year, (5) volume number, and (6) 
inclusive page numbers, in that order. References to books should 
include (1) author(s), (2) chapter title (if any), (3) editor (if any), (4) 
title of book. (5) city of publication, (6) publisher, and (7) year. 
Volume and edition numbers, specific pages, and name of trans- 


-and quence style preference i n previously published reference 


ial’s punctuation 


listings: 

Refer- to patients by number (or, in- anecdotal reports, by 
fictitious given names), Real:names or initials should not be used 
in the text, tables, or illustrations. : 

Metrication.— All measurements. must be in ‘metric units. English 
units may also be given parenthetically if the measurements were 
originally done in English units. i 

Letters to the Editor.—The Editor will be pleased- to receive 
correspondence which pertains to material published in the 
ARCHIVES. If intended for publication such letters should be clearly 
marked “For Publication.” 

Ilustrations.—Use only those illustrations that clarify and aug- 
ment the text. Submit illustrations in duplicate, unmounted and 
untrimmed. Do not send original artwork. Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on a gummed 
label and affixed to the back of each illustration. All lettering must 
be legible after reduction to column size. Artwork submitted for 
publication may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnification and stain used should 
be provided when pertinent. Illustrations should preferably be in a 
proportion of 12.7 x 17.3 cm (5 x 7.in). Legends should be typed 
double-spaced beginning on a separate sheet of paper. Length 
should be limited to a maximum of 40 words. 

An experienced medical illustrator should be employed whenev- 
er possible for the preparation of all artwork. Template lettering 
or preset type is preferred to hand-lettered labels. If halftone 
artwork with labels is submitted, affix type and leaders to a clear 
acetate overlay registered to the base drawing. Labels and leaders 
should be applied directly to the drawing board surface if the 
artwork consists only of line ink technique. 

A letter of consent must accompany all photographs of patients 
in which a possibility of identification exists. It is not sufficient to 
cover the eyes to mask identity. wee 

All photographs and illustrations documenting any postopera- 
tive change must be clearly labeled as to the postoperative 
interval. The label “postoperative” is insufficient by itself. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES 
contribution, the author’s share is $275 for up to six square- . 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All transparencies 
should be carefully packed and sent with the manuscript in a 
separate container or between two pieces of pressboard. Do not 
submit glass-mounted transparencies. 

Tables.—Each table should be typed double-spaced, including all 
headings, on a separate sheet of 21.6 x 27.9 em (8% x 11-in) 
paper. Do not use larger size paper. If a table must be continued, 
use a second sheet and repeat all heads and stubs. 

Tables should be arranged so that when printed they will not be 
wider than three columns of ARCHIVES body type. Generally three, 


- six, or nine typewritten columns. of data (including stub, or left 


column) will fit into three columns. All tables must be numbered 
consecutively, beginning with 1, and each must have a heading. 
Example: “Table 6.—Results of Blood Coagulation Studies.” 
Uniform Requirements.—Further details on manuscript prepara- 
tion are given in the document Uniform Requirements for Manu- 
scripts Submitted to Biomedical Journals prepared by the Inter- 
national Steering Committee of Medical Editors. Reprints `of this 
document are available by directing requests to this journal: 
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1. PURE MICRO-SMOOTH CUTTING 
... for incising, excising and planing without 
excessive charring and destruction of tissue 


2. BLENDED CUTTING AND COAGULATION 
.. . for smooth cutting with coagulation 
3. COAGULATION 
. .. for hemostasis contro! 


4. SPARK-GAP TYPE TISSUE DESTRUCTION 
... for fulguration/desiccation techniques 


Versatile 
Wi 
*' Electrosurgical 


Unit 
Tat 4 
Realistic 


Price 





The Storz-Eliman Surgitron electrosurgical unit offers 
the Otolaryngologist the ability to limit very precisely both 
the degree of power and the area affected. It is excellent 
for taking specimens for biopsy. Among the conditions 
which Otolaryngologists treat simply and effectively are: 
Epistaxis, Nasal Polyps, Tonsil Tags, Chorditis Nodosa, 
Rhinitis, Adenoidectomy and Tonsillectomy. 


Catalog Number S-2100 


“Consistent Craftsmanship Since 1893” 





Morford 


INSTRUMENT COMPANY 
Me 3365 Tree Court industrial Bivd., St. Louis, MO 63122 Call Customer Service (800) 325-9500 or (800) 325-9668. In Missouri, (314) 225-5051 


Please send me more information on the Storz-Ellman 
- Surgitron electrosurgical unit. 


Please have a sales representative contact me to set 
up a demonstration 
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Mode! EB-500-A — Clinical Audiometer. For hospitals, 
clinics, otologists. Versatile split channei with elec- 
tronic pulsing and alternate simultaneous loudness 
balance. Calibrated speech and pure tone. Free field 
output - full frequency range. Whatever your clinic 
needs — EB makes it! 
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POSITION AVAILABLE: 













280-man multispecialty prepaid 
medical group seeking part-time 
otolaryngologist desiring semi- 
retirement in a mild climate per- 
forming primarily office practice. 
Challenging & highly referred 
practice. 1% hrs from San Francis- 
co & Sierras. California license 
«required. Contact: David Stein- 
| bauer, M. D., Permanente Medical 
Group, P. 0. Box 254999, Sacra- 
mento, CA 95825 or call collect 
(916) 486-5588. AN EQUAL OP- 
PORTUNITY EMPLOYER 


































Sass”: 4807 West 118th Place - (213) 772-6113 


Model EB-390MB — Portable Diagnostic 
Audiometer. A precision portable for air 
and bone conduction tests. Operates from 
AC or built-in rechargeable battery. Eleven 
frequencies: 125-8000 Hz. Weighs only 9 ibs. 






UDIOMETERS 


for every NEED... Screening. . . Diagnostic. . . Clinical 


Accurate hearing diagnostic 
equipment for the smallest 
office to the largest clinic — 
make ECKSTEIN your ONE- 
STOP headquarters for BETTER 
HEARING TESTING! 


Write or call for detailed infor- 
mation and attractive prices. 
FOR EXCELLENCEIN 
AUDIOLOGICAL 
INSTRUMENTATION 


5) Eckstein Bros., Inc. 


HAWTHORNE, CA 90250 


HEAD AND NECK ONCOLOGY 
UPDATE 1981 
A Multidisciplinary Workshop 


October 3, 1981 


Sponsor: Boston University 
School of Medicine 
Department of Otolaryngology- 
Head and Neck Surgery 


Course Director: 
Stanley M. Shapshay, M.D. 


Place: Boston University 
Medical Center 


Fee: $100 


Accreditation: 7 hrs. Category 1 
AMA; 7 hrs. American Dental 
Assoc. and Academy of General 
Dentistry 


Information: Ms. Donna Marcy, 
Dept. of CME, Boston University 
School of Medicine, 80 E. Concord 
St., Boston, MA 02118 

Telephone: 617-247-5602 
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tate) Tablets 134mg 
Briel summary of prescribing information 


INDICATIONS: TAVIST-1 Tablets 1.34 mg are indicated 


for the relief of symptoms associated with allergic 
i such as sneezing, rhinorrhea, pruritus. and 


TAVIST Tablets 2.68 mg are indicated for the relief of 
symptoms associated with. allergic rhinitis such as 
sneezing, rhinorrhea, pruritus, and lacrimation. TAVIST 
Tablets 2.68 mg are also indicated for the relief of mild, 
uncomplicated allergic skin manifestations of urticaria 
and angicedema. 

It should be noted that TAVIST {clemastine fumarate) 
is indicated for the dermatologic indications at the 2.68 
mg dosage level only. 

CONTRAINDICATIONS: Nursing mothers, lower res- 
piratory tract symptoms including asthma; hyper- 
sensitivity to clemastine fumarate or other antihista- 
mines of similar chemical structure; monamine oxidase 
inhibitor therapy (prolonged and intensified anti- 
cholinergic effect of the antihistamine may result) 
WARNINGS: Antihistamines should be used with 
considerable caution in patients with: narrow angle 
glaucoma, stenasing peptic ulcer, pyloroduodenal 
obstruction. symptomatic prostatic hypertrophy, and 
bladder neck obstruction. 

Use in Children: Not recommended for children under 
the age of 12. 

Use in Pregnancy: Experience with this drugin preg- 
nant women is inadequate to determine whether there 
exists a potential for harm to the developing fetus, 
Use with CNS Depressants; Clemastine fumarate has 
additive effects with aicohol and other CNS depressants 
(hypnotics, sedatives, tranquilizers, etc.) 

Use in Activities Requiring Mental Alertness: Patients 
should be warned about engaging in activities requiring 
mental alertness such as driving a car or operating 
appliances, machinery, etc. 

Use in the Elderly (approximately 60 years or older): 
Antihistamines are more likely to cause dizziness, 
sedation, and hypotension in eiderly patients 
PRECAUTIONS: Use with caution in patients with: 
history of bronchial asthma, increased intraocular 
pressure, hyperthyroidism, cardiovascular disease, 
and hypertension 

ADVERSE REACTIONS: Transient drowsiness occurs 
relatively frequently and may require discontinuation 
of therapy in some instances. 

Antihistaminic Compaunds: The following reactions 
have occurred with one or more antihistamines and 
should be kept in mind when prescribing drugs be- 
longing to this class. The most frequent adverse 
reactions are underlined. General: Urticaria, drug 
rash, anaphylactic shock, photosensitivity, excessive 
perspiration, chills, dryness of mouth, nose, and throat. 
Cardiovascular System: Hypotension, headache, pal- 
pitations, tachycardia, extrasystoles. Hematologic 
System: Hemolytic anemia, thrombocytopenia, agran- 
ulocytosis. Nervous System: Se ation sleepiness, 
dizziness, disturbed coordination. fatigue, confusion, 
restlessness, excitation, nervousness, tremor. irrita- 
bility, insomnia, euphoria, paresthesias, blurred vision, 
diplopia, vertigo, tinnitus, acute labyrinthitis, hysteria, 
neuritis, convulsions. G/ System: Epigastri¢ distress, 
anorexia, nausea, vomiting, diarrhea, constipation: 
GU System: Urinary frequency, difficult urination, 
urinary retention, early menses, Respiratory System: 
Thickening of bronchial secretions, tightness of chest 
and wheezing, nasa! stuffiness. 

OVERDOSAGE: Reactions may vary from central 
nervous system depression to stimulation. Stimulation 
is particularly likely in children, Atropine-like signs 
and symptoms: dry mouth; fixed dilated pupils; flushing: 
and gastrointestinal symptoms may also occur, If 
vomiting has not occurred spontaneously the con- 
scious patient should be induced to vomit by having 
him drink a glass of water or milk after which he should 
be made to gag. Precautions against aspiration must 
be taken, especially in infants and children. vomiting 
is unsuccessful gastric javage is indicated within 
hours after ingestion and even later if large amounts 
of milk or cream were given beforehand. Isotonic and 
1/2 isotonic saline is the lavage solution ot choice. 
Saline cathartics, such as mitk.of magnesia, by osmosis 
draw water into the bowel and therefore, are valuable 
for their action in rapid dilution of bowel content. 
Stimulants should not be used. Vasopressors may be 
used to treat. hypotension. 

DOSAGE AND ADMINISTRATION: DOSAGE SHOULD 
BE INDIVIDUALIZED ACCORDING TO THE NEEDS 
AND RESPONSE OF THE PATIENT, 

TAVIST-1 Tabiets 1.34 mg: The recommended starting 
dose is one tabiet twice daily. Dosage may be in- 
creased as required, but not to exceed six tablets daily. 
TAVIST Tablets 2.68 mg: The maximum recommended 
dosage is one tablet three times daily. Many patients 
respond favorably to a single dose which may be re- 
peated as required, but not to exceed three tablets 
daily. 

HOW SUPPLIED: TAVIST-1 Tablets: 1.34 mg clemas- 
tine fumarate, White, oval, compressed tablet, em- 
bossed "43" over "80" on one side, “TAVIST” on the 
other Packages of 100. 

TAVIST Tablets: 2.68 mg clemastine fumarate. White. 
round compressed tablet, embossed “43” over “70” 
and scored on one side, “TAVIST” on the other 
Packages of 100. 

(For complete details. please consult full prescribing 
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LABORATORIES 
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between the allergen and your patients hypersensitive responses... 


NDC 0043-0070-51 
Tavist® 


(clemastine fumarate) 


ZsOorsey ; 
Division of Sandoz, Inc 
LINCOLN, NEBRASKA 65 68501 
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The 3000 Clinical Evoked 
Potential System 


The Tracor Analytic 3000 represents MTT ee 
an unparalleled step forward in aani = 
clinical evoked potential 

instrumentation ia ied 


As acomplete system for the 
comprehensive analysis of evoked 
potentials, the 3000 offers a degree 
of versatility and a simplicity of 
operation only now possible with a 
microprocessor based system. The 
3000 represents a totally dedicated 
system capable of performing most 
auditory, visual and somatosensory 
studies as well as electromyography 
and nerve conduction velocity 
studies 


uracor Analytic 


TRACOR ANALYTIC INC. 1842 Brummel Drive, Elk Grove Village, Illinois 60007 (312) 364-9100 


Clinical Evoked Potential System 


When AUR, 
sand a simple analgesil 
won't do... 











TY i 
with Codein 
elixirs 


Each 5ml contains 12mg codeine phosphate* plus 120 mg acetaminophen (Alcohol 7%) 
*Warning: May be habit forming 


The narcotic-containing analgesic especially formulated for children: 


+Please see ‘Warnings section in the Summary of Prescridina Information on the followina nane far infarmatian nn neane in childran 
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mild to moderate to 
moderate pain severe pain 





Summary of Prescribing Information 


Description 
Tablets: Contain codeine phosphate’: No. 1—7.5 mg. (% gr.); 
No. 2—15 mg. (4 gr.); No. 3—30 mg. (% gr.); No. 4—60 mg 
(1 gr-)—plus acetaminophen 300 mg. 

Elixir: Each 5 mi. contains 12 mg. codeine phosphate® plus 
120 mg. acetaminophen (alcohol 7%). 


*Wamning: May be habit forming 


Actions: Acetaminophen is an analgesic and antipyretic; 
codeine an analgesic and antitussive. 


Contraindications: Hypersensitivity to acetaminophen or 
codeine. 

Wamings: Drug dependence: Codeine can produce drug 
dependence of the morphine type and may be abused 
Dependence and tolerance may develop upon repeated 
administration; prescribe and administer with same caution 
appropriate to other oral narcotics. Subject to the Federal 
Controlled Substances Act 

Usage in ambulatory patients: Caution patients that codeine 
may impair mental and/or physical abilities required for per- 
formance of potentially hazardous tasks such as driving a car 
or operating machinery. 

Interaction with other CNS depressants: Patients receiving 
other narcotic analgesics, general anesthetics, phenothia- 
zines, other tranquilizers, sedative-hypnotics or other CNS 
depressants (including alcohol) with this drug may exhibit 
additive CNS depression. When such a combination is con- 
templated, reduce the dose of one or both agents. 

Usage in pregnancy: Safe use not established. Should not be 
used in pregnant women unless potential benefits outweigh 
possible hazards. 

Pediatric use: Safe dosage of this combination has not been 
established in children below the age of three. 

Precautions: Head injury and increased intracranial pressure 
Respiratory depressant effects of narcotics and their capacity 
to elevate cerebrospinal fluid pressure may be markedly exag- 
gerated in the presence of head injury, other intracranial 
lesions or a pre-existing increase in intracranial pressure. Nar- 
cotics produce adverse reactions which may obscure the clin- 
ical course of patients with head injuries. 

Acute abdominal conditions: Codeine or other narcotics may 
obscure the diagnosis or clinical course of acute abdominal 
conditions. 

Special risk patients: Administer with caution to certain patients 
such as the elderly or debilitated and those with severe impair- 
ment of hepatic or renal function, hypothyroidism, Addison's 
disease, and prostatic hypertrophy or urethral stricture 
Adverse Reactions: Most frequent: lightheadedness, dizzi- 
ness, sedation, nausea and vomiting, more prominent in 
ambulatory than nonambulatory patients; some of these reac- 
tions may be alleviated if the patient lies down. Others: 
euphoria, dysphoria, constipation and pruritus. 

Dosage and Administration: Dosage should be adjusted 
according to the severity of the pain and the response of the 
patient. It may occasionally be necessary to exceed the usual 
dosage recommended below in cases of more severe pain or 
in those patients who have become tolerant to the analgesic 
effect of narcotics. TYLENOL with Codeine tablets are given 
orally. The usual adult dose is: Tablets No. 1, No. 2, and No. 3: 
One or two tablets every four hours as required. Tablets No. 4: 
One tablet every four hours as required. TYLENOL with 
Codeine elixir is given orally. The usual doses are Children (3 
to 6 years): 1 teaspoonful (5 ml.) 3 or 4 times daily; (7 to 12 
years): 2 teaspoonsful (10 mi.) 3 or 4 times daily; (under 3 
years): safe dosage has not been established. Adults: 1 table- 
spoonful (15 mi.) every 4 hours as needed. 

Drug Interactions: CNS depressant effect may be additive 
with that of other CNS depressants. See Warnings. 

For information on symptoms/treatment of overdosage, see 
tull prescribing information. 


Full directions for use should be read before administering or 
prescribing. 


TYLENOL with Codeine tablets are manufactured by McNeil 
Laboratories Co., Dorado, Puerto Rico 00646. 


Caution: Federal law prohibits dispensing without prescription 
© McNEILAB. Inc.. 1980 08721 


McNeil Laboratories, McNEILAB. Inc.. 
Fort Washington, PA 19034 








The Voice Foundation 


320 Park Avenue CE 
New York, New York 10022 
Telephone (212) 688-1897 


PUBLICATIONS 
Now Available 


Transcripts of the Ninth Symposium: 
Care of the Professional Voice 


Edited by Van L. Lawrence, M.D. 
Consulting Otolaryngologist, The Houston Opera 


Presentations made by voice scientists, laryngologists, voice 
teachers, and speech pathologists at the Symposium held June 
9-13, 1980 at The Juilliard School, New York City (list of 
subjects covered may be obtained free of charge from the 
Foundation). 


Part | - Physical Factors, Vocal Function 

and Control $15 per copy 
Part II - Vocal Stress - Medical 

Diagnosis/Treatment $15 per copy 


Both Parts of The 1980 Transcripts $25 per set 


Make Checks Payable to The Voice Foundation 


BI-ANNUAL REVIEW COURSE 
FOR OTOLOGIC SURGERY 
SPONSORED BY THE 
POST GRADUATE INSTITUTE OF 
THE NEW YORK EYE AND EAR INFIRMARY 
OCTOBER 22-24, 1981 
and 
MARCH 25-27, 1982 


EMMETT E. CAMPBELL, M.D., COURSE DIRECTOR 


A three-day course in wet temporal bone dissection designed for the 
practicing otologist who wants to refresh his ear surgery techniques and 
learn the newer ear surgery procedures. The course will consist of a 
review of basics in tympanomastoid surgery and will include intact canal 
wall techniques, facial recess approach, modified radical and radical 
mastoidectomy, facial nerve decompression, endolymphatic sac surgery, 
transcanal atticotomy, stapedectomy, and tympanoplasty techniques for 
the removal of disease and reconstruction of the tympanic membrane 
and ossicular chain. 


Each session in the well-equipped Temporal Bone Laboratory will be 
preceded by videotape instruction and closed-circuit television demon- 
stration of the dissection. Stress will be placed on temporal bone 
dissection with a minimum of laboratory lectures. 


Tuition: $500.00—Limited enrollment 
AMA-CME Credits, Category 1: 24 


For registration and further information, please write: 
Jane Stark, Registrar 
Post Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 
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Transdermal Therapeutic 
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Backing layer 
Drug reservoir 
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A small flexible 
system of - 
membranes worn- 
behind the ear 


Scopolamine: highly effective 
Scopolamine has long been 
known as an effective agent for the 
prevention of motion sickness. 
But scopolamine in conventional 
dosage forms causes well-known 
side effects. Scopolamine in 
Transderm-V usually does not. The 
most frequent side effect reported 
with Transderm-V is dry mouth, 
occurring in two out of three people. 
..A less frequent side effect is drow 
iness, occurring in one out of six 
people. 















Three-day protection 
The unique delivery system of 

Transderm-V is programmed to 
lease just 0.5 mg of scopolami 
over a period of three days - 
enough to give protection agains 
motion sickness. Usually wit 
drowsiness. 
























Incidence of nausea 
reduced 75% 
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No highs or lows | 
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Because transdermal 
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(scopolamine) 
Transdermal Therapeutic System 


Programmed delivery in vivo of 0.5 mg 
scopolamine over 3 days 


Description Transderm ™-V scopolamine system is 
a circular flat unit designed for continuous release of 
scopolamine following application to an area of in- 
tact skin on the head, behind the ear. Clinical evalu- 
ation has demonstrated that the system provides 
effective antiemetic and antinauseant actions when 
tested against motion-sickness stimuli in adults. 


The Transderm ™ -V system is a 0.2 mm thick film. 
with four layers. Proceeding from the visible sur- 
face towards the surface attached to the sxin, 
these layers are: 1) a backing layer of aluminized 
polyester film; 2) a drug reservoir of scopolamine, 
mineral oil, and polyisobutylene: 3) a microporous 
polypropylene membrane that controls the rate of 
delivery of scopolamine from the system to the skin 
surface; and 4) an adhesive formulation of mineral 
oil, polyisobutylene, and scopolamine. Prior to use, 
a protective peel strip of siliconized polyester which 
covers layer 4 is removed. 


The mineral oil (12.4 mg) and polyisobutylene 
(11.4 mg) inactive components are not released 
from the system. 


Release-Rate Concept: Transderm’”-V system, 
2.5 cm? in area, contains 1.5 mg scopolamine. The 
system is programmed to deliver 0.5 mg scopola- 
mine, at an approximately constant rate to the 
systemic circulation, over the 3-day lifetime of the 
system. An initial priming dose of scopolamine 
released from the adhesive layer of the system. 
saturates the skin binding sites for scopolamine 
and rapidly brings the plasma concentration to the 
required steady-state level. The continuous control- 
ted release of scopolamine, that follows from the 
drug reservoir through the rate-controlling mem- 
brane, then maintains the plasma level constant. 


Clinical Pharmacoiogy The formulation of the 
Transderm ™-V system contains as its soie active 
agent the drug scopolamine, a belladonna alkaloid 
with well-known pharmacological properties. The 
drug has a long history of oral and parenteral use 
for central anticholinergic activity, including pro- 
phylaxis of motion sickness. This formulation 
provides for a gradual release of scopolamine from 
an adhesive matrix of mineral oil and polyisobuty- 
lene applied to the postauricular skin. 


Clinical Results: The Transderm“ -V system 
provides antiemetic protection within several hours 
following application of the system behind the ear. 
With the 195 adult subjects of different racial ori- 
gins who participated in clinical efficacy studies at 
sea or in a controlled motion environment, there 
was a 75% reduction in the incidence of motion- 
induced nausea and vomiting. The Transderm ™-V 


than that obtained with oral dimenhydrinate. 


indications and Usage The Transderm ™-V sys- 
tem is indicated for prevention of nausea and 
vomiting associated with motion sickness in adults. 
The system shouid be applied only to skin in the 
postauricular area. 


Contraindications Transderm™-V system should 
not be used in patients with known hypersensitivity 
to scopolamine or any of the components of the 
adhesive matrix making up the therapeutic system. 


Warnings Since drowsiness, disorientation and 
confusion may occur with the use of scopolamine, 
patients should be warned of the possibility and 
cautioned against engaging in activities that re- 
quire mental alertness, such as driving a motor 
vehicle or operating dangerous machinery. 


Potentially alarming idiosyncratic reactions may 
occur with ordinary therapeutic doses of 
scopolamine. 


Usage in Children: Children are particularly sus- 
ceptible to the side effects of belladonna alkaloids. 
Transderm ™-V system should not be used in 
children because it is not known whether this 
system will release an amount of scopolamine that 
could produce serious adverse effects in children. 


Precautions Scopolamine should be used with 
caution in patients with glaucoma, pyloric obstruc- 
tion, or urinary bladder neck obstruction. Caution 
should be exercised when administering an anti- 
emetic or antimuscarinic drug to patients sus- 
pected of having intestinal obstruction. 


Transderm ™-V system should be used with special 
caution in the elderly or in individuals with impaired 
metabolic, liver or kidney functions. 


Pregnancy: Reproductive studies have been per- 
formed in rats and rabbits and have revealed no 
evidence of impaired fertility or harm to the fetus 
due to scopolamine administered, with plasma 
ievels in excess of those attained by use of the 
Transderm ™-V system in humans. However, the 
Transderm ™-V system shouid be used in pregnant 
women with motion sickness only when clearly 
needed. 


Nursing Mothers: it is not known whether scopol- 
amine is excreted in human milk. As a general rule, 
nursing should not be undertaken while a patient is 
on a drug since many drugs are excreted in human 
milk. 


Adverse Reactions The most frequent adverse 
reaction to the Transderm™-V system is dryness of 
the mouth. This occurs in about two-thirds of the 
people. A less frequent adverse reaction is drowsi- 
ness, which occurs in less than one-sixth of the 
peopie. Transient impairment of eye accommoda- 
tion is also observed. The following adverse 
reactions have also been reported on infrequent 
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scopolamine T, McGuire J. Transdermal delivery of 
scopolamine for prevention of motion- 
induced nausea at sea. Data on file, ALZA 
Transdermal Corporation, California. 
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disorientation, memory disturbances, restlessness 
giddiness, hallucinations and confusion. 


Overdosage Overdosage with scopolamine may 
cause disorientation, memory disturbances, rest”, 
lessness, giddiness, hallucinations or confusion. 
Should these symptoms occur, the Transderm™-V 
system should be immediately removed. Appropri- 
ate parasympathomimetic therapy should be ini- 
tiated if these symptoms are severe. 


Dosage and Administration Adults: Initiation of 
Therapy: One Transderm™-V System, programme: 
to deliver 0.5 mg scopolamine over three days, 
should be applied to the postauricular skin several 
hours before the antiemetic effect is required. 


Handling: The hands should be washed and dried 
thoroughly before applying the system on dry skin 
behind the ear. Upon removal of the system it 
should be discarded and the hands and applicatigy 
site washed thoroughly to prevent any traces of © 
scopolamine from coming into direct contact with 
the eyes. A patient brochure is available. 


Continuation of Therapy: Should a system become 
displaced, it should be removed and replaced with 
a second system on a fresh skin site in the postau 
lar area. If therapy is required for longer than 72 
hours, the first system should be removed and a 
second system placed on a fresh skin site in the 
postauricular area. 


Chifdren: Children are particularly susceptible to 
the side effects of belladonna alkaloids. Transdern 
system should not be used in children because it i 
not known whether this system will release an 
amount of scopolamine that could produce seriau 
adverse effects in children. a 


How Supplied Transderm `™-V systems are avail- 
able in 2-unit blister packs. 


Storage and Handling The system should be 
stored at room temperature. 


Caution Federal law prohibits dispensing without 
prescription, 


Mfd. by ALZA Corp. 

Palo Alto, CA 94304 

Dist. by 

CIBA Pharm. Co. 

Div. of CIBA-GEIGY Corp. 
Summit, NJ 07901 


71-4342-0-1 (381) 
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Restores Intelligible Speech 


Simple Fistula Procedure DERA 
Universal Size 


Easily Removed and Inserted by Patient 
Excellent Clinical Results* 


Now available exclusively from Xomed. For further 
information or to place an order, call or write today. 


* Panje, William R. Prosthetic Vocal Rehabilitation Following Laryngectomy. 
Ann Otol Rhinol Laryngol 1981 Vol. 91 (Mar. -Apr.). 
Xomed, Inc. 

8641 Baypine Rd., Jacksonville, Fl. 32216 
Call toll free 1-800-874-5797 

In Alaska, Hawaii or Florida call collect 
(904) 731-7109 

TWX 810-827-6439 

Xomed Canada 

106 East Dr., Brampton, Ontario L6T-1C1 
(416) 791-3665 
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ONE SYSTEM FOR PHYSIOLOGIC DATA 
COLLECTION AND FULL SERVICE 
OFFICE NEEDS 


THE SYSTEM BL101 CAN PERFORM: 


© Evoked response testing 
and storage 


© ENG storage and analysis 

e Acoustic reflex storage and analysis 
© Medical accounting 

© Data base management 

© Word processing 


COST EFFECTIVE 
UNEQUALED FLEXIBILITY 


The BL101 is a multipurpose Z-80 based 
microcomputer. It utilizes the standard S-100 bus, 
64 K of memory and dual floppy disc storage of 
programs and data. 


Bioelogic Ltd. specializes in the custom 
development of biomedical application software 
and hardware. 


ry Pepio. ‘logic Itd 


636 Church Street * Suite 519 
Evanston, IL 60201 
(312) 480-1555 


To discuss your 
needs please 
phone or write: 





OTOLARYNGOLOGY COURSE IN INDIA 
November 29—December 9, 1981 


Michigan State University 
Division of Otolaryngology and 
Office of Overseas Study 


The Sixth Annual Otolaryngology Course in India will be held at 
the Sir Ganga Ram Hospital, New Delhi, India. 


The program will include opportunities to observe and participate 
in the following: 


1. Surgery of the middle ear, nose, larynx, and head and 

neck. 

. Outpatient activities. 

. Seminars especially on infectious and tropical diseases. 

. Cadaver surgery. 

. Grand Rounds. ; 

. A study of health care delivery systems in rural and urban 
areas. 


The program is suitable for residents in Otolaryngology and 
practicing otolaryngologists. The group is limited to 10 persons. 
American Medical Association Category | credit (50 hrs.) applied 
for. For further information write to: 


Y. P. Kapur, M.D. 
Professor and Chief, 
Division of Otolaryngology 
Department of Surgery 
Michigan State University 
East Lansing, MI 48824 
Telephone: (517) 353-3140 
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( hydrocortisone 1%, acetic acid- 
nonaqueous 2% ) 


Description: VōSol is a non-aqueous solu- 
tion of acetic acid (2%), in a propylene 
glycol vehicle containing propylene glycol 
diacetate (3%), benzethonium chloride 
(0.02%), and sodium acetate (0.015%). 


V6Sol HC also contains hydrocortisone 
(1%) and citric acid (0.2%). 

Action: V6Sol is antibacterial, antifungal, 
hydrophilic, has an acid pH and a low sur- 
face tension. 

V6Sol HC is, in addition, anti- janet 
and antipruritic. 


Indications: (VoSol only) 
Based on a review of this drug 
by the National Academy of 
Sciences—National Research 
Council and/or other informa- 
tion, FDA has classified the indi- 
cations as follows: 

Effective: For the treatment of 
superficial infections of the 
external auditory canal caused 
by organisms susceptible to the 
action of the antimicrobial. 
“Possibly” effective: For pro- 
phylaxis of otitis externa in 
swimmers and susceptible 
subjects. 

Final classification of the less- 
than-effective indication 
requires further investigation. 


Indications: (V6So! HC only) For the treat- 
ment of superficial infections of the exter- 
nal auditory canal caused by organisms 
susceptible to the action of the antimicro- 
bial, complicated by inflammation. 
Contraindications: These products are 
contraindicated in those individuals who 
have shown hypersensitivity to any of their 
components; perforated tympanic mem- 
branes are frequently considered a con- 
traindication to the use of external ear 
canal medication. V6Sol HC is contrain- 
dicated in vaccinia and varicella. 


Precautions: V6So! HC: As safety of topi- 
cal steroids during pregnancy has not 
been confirmed, they should not be used 
for an extended period during pregnancy. 
Systemic side effects may occur with 
extensive use of steroids. 


VOSol and Vō$ol HC: If sensitization or 
irritation occurs, Medication should be 
discontinued promptly. 


Dosage and Administration: Carefully 
remove all cerumen and debris to allow 
V6Sol (or V6Sol HC) to contact infected 
surfaces immediately. To promote contin- 
uous contact, insert a V6Sol (or V6Sol HC) 
saturated cotton wick in the ear with 
instructions to the patient to keep wick 
moist for the next 24 hours by occasionally 
adding a few drops on the wick, Remove 
wick after first 24 hours and continue to 
instill 5 drops of V6Sol (or VOSol HC) three 
or four times daily thereafter. 

During treatment, to prevent infection of 
the other ear, use VOSol in unaffected ear 
3 times daily. To help prevent otitis-externa 
in swimmers and susceptible subjects, 
instill two drops of VōSol each morning 
and evening. 

How Supplied: V6So! Otic Solution, in 15 
ml (NDC 0037-3611-10) and 30 mI (NDC 
0037-3611-30) measured-drop, safety-tip 
plastic bottles. 

V6Sol HC Otic Solution, in 10 ml mea- 
sured-drop, safety-tip plastic bottle (NDC 
0037-3811-12). Rev. 8/78 


W WALLACE LABORATORIES 


Division of Carter-Wallace, Inc. 
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Three major concerns in acute otitis externa... . Pai 
PAIN, PATHOGENS AND pH 
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(hydrocortisone 1%, acetic acid—nonaqueous 2%) 


Prompt relief of pain, swelling and itching 

with the anti-inflammatory/antipruritic action of hydrocortisone. V6Sol HC has been 
shown to be equally as effective as antibiotic/hydrocortisone otic medications in 
alleviating the pain, swelling, itching, redness and discharge of acute otitis externa. 1:23 


Rapid elimination of offending pathogens* 

with the antibacterial/antifungal activity of nonaqueous acetic acid. Nonantibiotic 
V6Sol HC has demonstrated microbial cure rates that equal or exceed that of anti- 
biotic-containing otic preparations in therapy of acute otitis externa’2°—but with 
virtually no risk of sensitization or emergence of resistant microorganisms. 


Rapid recovery of normal physiologic ear environment 

* pH of 3 helps restore the normal acid mantle of the ear canal by maintaining the desired 
acid pH in the ear canal.‘ 

* Unique hydrophilic action of the nonaqueous propylene glycol base helps remove 
undesired moisture. 

Dosage: 5 drops 3 or 4 times daily. 

Supplied: 10 ml plastic squeeze bottle with Safety tip. 


When hydrocortisone is not required, specify 


a ® . . i . 
VoSol* Otic Solution (acetic acid—nonaqueous 2%) 
Dosage: 5 drops 3 or 4 times daily. 

“Organisms susceptible to the activity of nonaqueous acetic acid 

References 

1. Kime, C.E., et al: Curr. Therap. Res. 23(5): 15-28 (May Supplement), 1978 

2. Ordonez, G.E., et. al: Curr. Therap. Res. 23(5): 3-14 (May Supplement), 1978 


3. Dadagian, A.J., et al: Curr. Therap. Res. 16(5): 431-436, May, 1974, See preceding page > 
4. Kremer, W.F.: West. Med. 2: 15-18, 1961. for prescribing information. 





ACTIFED TABLETS 
ON BOARD THE 
SPACE SHUTTLE COLUMBIA 


When a cold'strikes hundreds of miles 
in space, a decongestant can’t afford to fail. 


Actifed Tablets have been in the NASA Space Medicine Kit since 1968. They provided 
symptomatic relief during five Apollo missions! When the Space Shuttle Columbia was 
launched from Cape Canaveral on April 12, 1981, Actifed was on board ready 
to provide dependable decongestant/ antihistamine relief if needed. 

For symptomatic relief of winter cold symptoms * 

(and year-round allergic rhinitis)* 


ACTIFED Tablets/Syrup 


Each scored tablet contains ACTIDILS (triprolidine HCl) 2.5 mg, SUDAFED® (pseudoephedrine HCI) 60 mg. 
Each 5 cc teaspoonful of syrup contains ACTIDIL® 1.25 mg and SUDAFED® 30 mg. 


You can count on it! 


*This product has been evaluated as ‘‘lacking substantial evidence of effectiveness as a 
fixed combination” for this indication. Please see prescribing information. 
‘This product has been evaluated as "'probably”’ effective for this indication. Please 


zs see prescribing information. 
Reference: 1. Johnston RS, Dietlein LF, Berry CA (eds): Biomedical Results of 
= Apollo. Washington, DC, National Aeronautics and Space Administration, 
ee. n 1975, p 63. 







IN THE NASA SPACE 
MEDICINE KIT SINCE 1968. 
Now part of the 

Space Shuttle Era. 


‘ ACTIFEDTablets/Syrup 


Each. scored tablet contains ACTIDIL® (triprolidine HCl) 2.5 mg, SUDAFED® 
(pseudoephedrine HCl) 60 mg. Each 5 cc teaspoonful of syrup contains 
ACTIDIL® 1.25 mg and SUDAFED® 30 mg. 


ACTIFED® Tablets and Syrup 


INDICATIONS: Based on a review of this drug by the 
National Academy of Sciences—National Research Council 
and/or other information, FDA has classified the indica- 
tions as follows: 

“Probably” effective: For the symptomatic treatment of 
seasonal and perennial allergic rhinitis and vasomotor thi- 
nitis. 

£ “Lacking substantial evidence of effectiveness as a fixed 
combination: For the prophylaxis and treatment of the 
symptoms associated with the common cold. 

Final classification of the less than effective indications 
requires further investigation. 


CONTRAINDICATIONS: Contraindicated in newborn or prema- 
ture infants; in nursing mothers; for the treatment of lower respira- 
tory symptoms including asthma; in patients hypersensitive to: 1) 
triprolidine hydrochloride and other antihistamines of similar 
chemical structure; and/or 2) sympathomimetic amines includ- 
.. ding pseudoephedrine; in patients on monoamine oxidase inhibitor 
therapy (see Drug Interactions Section). 
‘WARNINGS: Use with considerable caution in patients with: 
A ` increased intraocular pressure (narrow angle glaucoma), stenos- 
s ing peptic ulcer, pyloroduodenal obstruction, symptomatic pros- 
tatic hypertrophy, bladder neck obstruction, hypertension, 
diabetes mellitus, ischemic heart disease, hyperthyroidism. 


Sympathomimetics may produce central nervous stimulation 
with convulsion or cardiovascular collapse with accompanying 
hypotension. 
Use in Children: As in adults, the combination of an antihista- 
mine and sympathomimetic amine can elicit either mild stimula- 
tion or mild sedation in children. In the young child, mild 
stimulation is the response most frequently seen. In infants and 
children, especially, antihistamine in overdosage may cause hal- 
lucination, convulsion or death. Large doses of pseudoephedrine 
are known to cause asthenia, lightheadedness, nausea and/or 
vomiting. 
yf Use in Pregnancy: Experience with this drug is inadequate to 
; determine whether there exists a potential for harm to the devel- 
oping fetus. 
Use with CNS Depressants: Triprolidine has additive effects with 
alcohol and other CNS depressants (hypnotics, sedatives, tran- 
quilizers, etc.). 
Use in Activities Requiring Mental Alertness: Patients should be 
warned about engaging in activities requiring mental alertness as 
driving a car or operating appliances, machinery, etc. 
Use in the Elderly: (Approximately 60 years or older): Antihista- 
mines are more likely to cause dizziness, sedation and hypoten- 
sion in elderly patients. Overdosages of sympathomimetics in 
this age group may cause hallucinations, convulsions, CNS 
_ depression, and death. 
- PRECAUTIONS: Use with caution in patients with history of 
bronchial asthma, increased intraocular pressure, hyperthyroid- 
+ ism, cardiovascular disease, hypertension. 































































DRUG INTERACTIONS: MAO inhibitors prolong and intensify 
the anticholinergic (drying) effects of antihistamines and overall 
effects of sympathomimetics. Sympathomimetics may reduce 
the antihypertension effects of methyldopa, decamylamine, 
reserpine, and veratrum alkaloids. 
ADVERSE REACTIONS: The most frequent adverse reactions 
are underlined: : 
1. General: Urticaria, drug rash, anaphylactic shock, photosensi- 
tivity, excessive perspiration, chills, dryness of mouth, nose and 
throat. : 
2. Cardiovascular System: Hypotension, headache, palpitations, .. 
tachycardia, extrasystoles. 
3. Haematologic System: Hemolytic anemia, thrombocyto- 
penia, agranulocytosis. 
4. Nervous System: Sedation, sleepiness, dizziness, disturbed 
coordination, fatigue, confusion, restlessness, excitation, ner- 
vousness, tremor, irritability, insomnia, euphoria, paresthesias, 
blurred vision, diplopia, vertigo, tinnitus, acute labyrinthitis, hyste 
ria, neuritis, convulsions, CNS depression, hallucination: i 
5. G.I. System: Epigastric distress, anorexia, nausea, vomiting, 
diarrhea, constipation. 
6. G.U. System: Urinary frequency, difficult urination, urina: 
retention, early menses. ' : 
7. Respiratory System: Thickening of bronchial secretions, tight- 
ness of chest and wheezing, nasal stuffiness. 
OVERDOSAGE: Overdosage reactions may vary from central 
nervous system depression to stimulation. Stimulation is particu- 
larly likely in children. Atropine-like signs and symptoms: dry 
mouth; fixed, dilated pupils; flushing; and gastrointestinal symp- 
toms may also occur. 


If vomiting has not occurred spontaneously the patient should be 
induced to vomit. Precautions against aspiration must be taken, 
especially in infants and children. If vomiting is unsuccessful, 
gastric lavage is indicated within 3 hours after ingestion and even — 
later if large amounts of milk or cream were given beforehand. 
lsotonic and ' isotonic saline is the lavage solution of choice. 
Saline cathartics, as milk of magnesia, draw water by osmosis 
into the bowel and therefore, are valuable for their action in rapid 
dilution of bowel content. Stimulants should not be used. Vaso- 
pressors may be used to treat hypotension. 


DOSAGE AND ADMINISTRATION: Dosage should be individu- 
alized according to the needs and the response of the patient. 
Usual Dose: 




















Syrup 






Adults and children 12 
ars and older 1 


Children 6 to 12 years | 2 
Children 4 to 6 years — 
Children 2 to 4 years 


Children 4 monthsto2 | __ 
years — 


HOW SUPPLIED: 

Actifed® Tablets Bottles of 100 and 1000: unit dose pack of 100. 
Actifed® Syrup—Bottles of 1 pint and 1 gallon. 

Unit of Use: 

Tablets—Bottles of 30 and 100 with child-resistant cap. 

Syrup—4 oz. bottle with child-resistant cap. 






























Burroughs Wellcome Co. 
Research Triangle Park 
North Carolina 27709 









Welicoms 





| | GOODE ETUBE & INSERTER |_| |_ 


+ BETTER VENTILATION 


MADE EASIER. 
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inserter Product #13-16005 
Patents Pending 


and extra-long, flexible flanges made 

ideal for long-term middle ear ventilation. 

Now there’s another reason — the Goode 

T-Tube Inserter. * The exclusive design allows 

you to implant more quickly, easily and confidently. Contact 
Xomed today for a demonstration in your office. 


* Developed by Richard L. Goode, M.D., Stanford, CA 


Xomed Inc. y 

8641 Baypine Rd., Jacksonville, FL 32216 

Call toll free 1-800-874-5797 

In Alaska, Hawaii or Florida, 

Call collect (904) 731-7109 

TWX 810-827-6439 

Xomed Canada 

106 East Drive, Brampton, Ontario L6T-1C1 

(416) 794-3665 : bags 





urgical Microscope With 
Functional Design 

And Opticat 
Excellence 


storz OLYMPUS’ 


Names you can depend on for quality 
offer you a total surgical microscope system 
combining optical integrity and human engineering. 


For detailed information, contact your STORZ representative or write STORZ, Department D. 


“Consistent Craftsmanship Since 1893” 


storz storz à 


INSTRUMENT COMPANY 
3365 Tree Court Industrial Bivd., St. Louis, MO 63122 + Call Customer Service (800) 325-9500 or (800) 325-9668. In Missouri, (314) 225-5051 











Richards Pope* Ear Wick 


External otitis or “swimmer's ear” is As the canal stenosis subsides, the 
easily treated with the Pope Ear Wick. wick expands to afford good circum- 
The wick, which is made of com- ferential application. 


pressed sponge, is stiff when dry to 
permit a simple and painless intro- 
duction into the external canal. 
When liquid medication is applied. 
the wick expands to conform to < 
the anatomy of the canal and pro- @ 
vides gentle wet pressure for an RICHARDS 
extended length of time. T T 


a Reserved 


‘T Pope M.D. Durham North Carolina 
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Papers Read Before the American Academy 


of Facial Plastic and Reconstructive Surgery 


Chondroma of the Larynx 


Surgical Technique 


Kathleen K. Damiani, MD, Harvey M. Tucker, MD 


® More than 200 cases of chondroma of 
the larynx, a rare benign tumor, have been 
reported in the literature. The majority of 
these tumors arise from the cricoid carti- 
lage on the anterior surface of the poste- 
rior lamina. Treatment consists of total 
excision. If the removal requires resection 
of a portion of the cricoid ring, leaving the 
larynx: unstable ‘and prone to collapse, 
then. total laryngectomy is usually per- 
formed. A new method of reconstruction 
was used in two additional cases of chon- 
droma of the larynx after removal of halt of 
the cricoid ring, without the need for total 
laryngectomy. Large chondromas origi- 
nated from the anterior surface of the 
posterior cricoid lamina in both of these 
cases. Treatment consisted of total 
removal of the tumor, after which only the 
anterior and lateral cricoid lamina re- 
mained. Follow-up at 2% and 1'2 years, 
respectively, has not shown any evidence 
of tumor recurrence, airway compromise, 
or laryngeal collapse. This new recon- 
structive procedure may obviate the need 
for total laryngectomy when the integrity 
of the cricoid ring must be violated for 
benign tumor. 

(Arch Otolaryngol 1981;107:399-402) 
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hondroma of the larynx is a rare 
benign tumor of unknown ori- 
gin. To our knowledge, this tumor was 
first reported in 1822 by Heusinger,' 
and more than 200 cases of this tumor 
have been reported to date in the 
English literature.’ It most frequently 
arises from the anterior surface of the 
posterior cricoid lamina. Diagnosis is 
made by direct laryngoscopy and biop- 
sy, and treatment is surgical. 

The following four main techniques 
have been used in the removal of 
laryngeal chondromas: (1) endoscopic 
removal for small chondromas of the 
arytenoid cartilage or epiglottis, (2) 
laryngofissure for moderate-sized 
chondromas that could be removed, 
leaving a functional larynx, (3) extra- 
laryngeal approach for chondromas of 
the thyroid cartilage, and (4) total 
laryngectomy for massive chondro- 
mas or those that involve full thick- 
ness of the cricoid cartilage.** 

Most investigators have agreed that 
preservation of the larynx should be 
attempted as long as the entire tumor 
can be removed with a margin of 
normal cartilage.*° The degree of cri- 


Accepted for publication Jan 2, 1981. 

From the Department of Otolaryngology and 
Communicative Disorders, The Cleveland Clinic 
Foundation. 

Read before the fall annual meeting of the 
American Academy of Facial Plastic and Recon- 
structive Surgery, Anaheim, Calif, Sept 27, 
1980. 

Reprint requests to Department of Otolaryn- 
gology and Communicative Disorders, The Cleve- 
land Clinic Foundation, 9500 Euclid Ave, Cleve- 
land, OH 44106 (Dr Tucker). 





coid involvement has been the key to’ 
the extent of surgical resection, since. 
the loss of this complete cartilaginous 
ring eliminates the support of the 
larynx and could result in collapse and 
stenosis.**! 


REVIEW OF LITERATURE 


As noted by Cocke,” in a review of 
the literature in 1962; there had been 
ten previously reported cases of total 
or subtotal cricoidectomies for chon- 
dromas of the larynx. Cocke” stated 
that the cure rate was 100%, but laryn- 
geal stenosis occurred in 60% of cases. 
No mention was made of the surgical 
techniques that were involved. 

Link" removed a chondroma, along 
with the left half of the cricoid ring. 
Six years later, he removed the 
remaining half in the same patient 
because of recurrence, and the pa- 
tient’s condition improved. 

Rosedale'* removed a laryngeal 
chondroma that necessitated removal 
of the right side of- the anterior por- 
tion of the cricoid cartilage and the 
right half of the first two tracheal 
rings. A piece of firm rubber tubing 
the caliber of the trachea was used as 
a stent for seven weeks. The patient 
was in good condition, and the patient 
was followed up for two years. 

In 1968, Barsocchini and MeCoy* 
stated that, theoretically, up to half of 
the cricoid lamina could be resected in 
removal of chondromas; however, in 
the case that they reported, they chose 
to leave an intact rim of cricoid carti- 
lage. They further theorized that if 
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Fig 1.—Disarticulation of cricothyroid joint to allow access to 


i cricoid chondroma. Tumor mass obliterates left half of cricoid AE a resection completed with inner perichondrium 
f : | 
| ring. f 


Fig 3.—Cross section of cricoid cartilage 
after resection of chondroma showing pre- 
servation of inner perichondrium and 





mucosa. 


Fig 4.—Kotton-Kalish stent. Tracheotomy 
tube is placed through wire ring. Free wire 
is affixed to plate of tracheotomy tube. 
Superior tip of prosthesis rests between 
vocal cords. 
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less than half of the cricoid lamina 
was removed, a split-thickness skin 
graft over a stent could be used, and 
that if the anterior or lateral cricoid 
arch was removed, an anastomosis of 
the tracheal rings to the remaining 
cricoid lamina and arch could be 
done. 

The conditions of most patients who 
have had full-thickness cricoid in- 
volvement by chondromas have been 
managed by total laryngectomy or 
partial resection of the lesion. We 
report two cases of chondroma in 
which it was possible to resect at least 
half of the cricoid cartilage and to 
reconstruct the airway in the same 
procedure with good long-term re- 
sults. 


SURGICAL TECHNIQUE 


With the patient in a supine position, a 
general anesthetic is administered via a 
tracheotomy tube. If a tracheotomy has not 
been performed previously, it should be 
done immediately after elevation of the 


flap. A roll is placed under the shoulders for 
extension of the neck. An apron flap inci- 
sion is made that crosses the midline at the 
tracheotomy site and extends to the hyoid 
bone bilaterally. The incision is continued 
through skin, superficial fascia, and platys- 
ma, and it is elevated in the subplatysmal 
plane. The anterior border of the sterno- 
cleidomastoid muscle on the involved side 
of the larynx is identified, mobilized, and 
retracted posteriorly. The omohyoid, 
sternohyoid, and sternothyroid muscles are 
severed to allow access to the trachea. The 
thyroid isthmus is then transected, and the 
thyroid lobe is dissected away from the 
trachea on the involved side of the larynx. 
The recurrent laryngeal nerve is identified 
and preserved. The fibers of the constrictor 
are separated from the thyroid ala, and the 
pyriform sinus is displaced superiorly. The 
cricothyroid joint is separated to allow 
mobilization of the thyroid cartilage (Fig 
1). The tracheoesophageal space is entered 
below the cricoid cartilage to mobilize the 
trachea. A double hook is placed over the 
lateral aspect of the thyroid ala, and the 
larynx is rotated. The remaining attach- 
ments of the larynx to the esophagus and 
hypopharynx are separated in a superior 
direction in the postcricoid space, without 
penetrating the mucosa. 

The perichondrium that overlies the cri- 
coid cartilage is incised vertically at the 
anterior midline, and the incision is contin- 
ued horizontally along the inferior border 
of the cricoid cartilage until it is past the 
tumor. The perichondrium is raised and 
preserved as the tumor is exposed. The 
lesion is then removed by a combination of 
a blunt and sharp dissection, until the 
perichondrium on the inner surface of the 
cricoid cartilage has been reached. This 
perichondrium is left intact. If necessary, 
the arytenoid cartilage may be elevated in 
a subperichondrial plane, if the „cricoid 
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A 


Fig 5.—Alternate stent made from polyethylene endotracheal tube. View from above 


showing prosthesis in place between vocal cords (dotted lines). 





Fig 6.—Reconstruction of cricoid cartilage defect by suturing inferior cornu of thyroid 
cartilage to first tracheal ring. 


cartilage beneath it.is involved. A margin 
of healthy-appearing cartilage, measuring 
2 to 3 mm, should be taken (Fig 2) that is 
anteroposterior to the tumor along the 
cricoid cartilage. 

Direct laryngoscopy is then carried out 
before closure to confirm removal of the 
entire tumor. Redundant mucosa may be 
present, but it will be soft and displaced 
easily by the laryngoscopy (Fig 3). 

A stent, as described by Kotton and 
Kalish, or another appropriate stent is 
then selected and placed through the tra- 
cheotomy site so that its tip rests between 
the vocal cords (Fig 4 and 5). The internal 
mucoperichondrium that has been pre- 
served is closed over the stent with the use 
of 3-0 chromic catgut sutures, if it has been 
violated during removal of the tumor. The 
external cricoid perichondrium also is 
repaired. . 

Reconstruction of the cricoid lamina may 
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be accomplished by displacing the inferior 
cornu of the thyroid cartilage down and 
beyond the defect that has been left in the 
cricoid ring. The inferior cornu of the 
thyroid cartilage is then sutured to the 
first tracheal cartilage. This maintains 
lateral support for the cricoid ring suffi- 
cient to prevent collapse (Fig 6). 

The neck is then closed by placing a small 
Penrose drain in the postericoid space and 
a suction drain through a separate stab 
incision. The strap muscles are reapproxi- 
mated, bringing the thyroid gland over the 
defect for additional coverage. The skin -is 
closed in the usual fashion. No dressing is 
used. 

An appropriate tracheotomy tube is then 
placed; the tube is inserted through the 
ring of the Kotten-Kalish stent, and the 
support wire is fixed through the collar of 
the tracheotomy tube. (If a polyethylene 
stent is used, it may be fixed by through- 























and-through wires.) 

The stent is left in place for one to two. - 
months and then removed in the operating 
room. Direct laryngoscopy is performed at. . 
the same time to assess the airway. The 
patient is then decannulated during the 
next one to two weeks. 


REPORT OF CASES 


Case L-A 55-year-old man was admit- 
ted to The Cleveland Clinic Hespital for 
examination of a subglottic mass on Nov 4, 
1977. He had dyspnea for one year and had 
been receiving therapy for asthma. His 
voice was muffled, and he had inspiratory 
stridor. Indirect laryngoscopy disclosed a 
smooth, gray, subglottic: mass. without 
ulceration. His vocal cords were normal. 
The remaining results of the physical 
examination were within normal limits. 
Appropriate x-ray films showed: a tumor 
that arose from the posterolateral wall of 
the cricoid cartilage and contained areas of 
calcification. Ninety percent of the pa- 
tient’s airway was obstructed. On Nov 7, he 
underwent a tracheotomy that was. fol- 
lowed by direct laryngoscopy and a biopsy. 
The mass was firm, covered with: mucosa, 
and seemed to arise from the inner surface 
of the cricoid cartilage on the left. The.’ 
diagnosis of the final pathology report was 
a benign chondroma. 

The patient returned. to the operating © 
room on Nov 14 for resection of the tumor. « 
The entire tumor was removed; with the 
use of the previously described technique, 
only the right half of the cricoid ring 
remained. A Kotton-Kalish stent was 
inserted. There were no postoperative com- 
plications, The patient was discharged on 
the seventh postoperative day, with a tra- ` 
cheotomy tube and stent in place. The stent 
was removed after six weeks, and direct 
laryngoscopy, at that time, disclosed a 
widely patent airway. The patient was 
decannulated two weeks later. Follow-up, 
at 2% years, has shown no airway com- 
promise or evidence of recurrence of chon- 
droma. 

CasE 2.~A. 51-year-old woman was 
referred to The Cleveland Clinic Hospital 
and admitted on Nov 21, 1978, for evalua- 
tion of a subglottic mass. She had a history, 
of two to four years, of slowly progressive 
dysphagia and difficulty in breathing. 
Hoarseness and slight stridor were present 
at rest. Indirect laryngeal examination 
showed normal vocal cords through which a 
large subglottic mass could be seen. Tomo- 
grams and a barium swallow examination 
disclosed a smooth, almost spherical mass 
in the party wall between the trachea and 
esophagus; this mass impinged on the lu- 
mens of both structures. On Nov 22, she 
underwent tracheotomy, direct laryngosco- 
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py, and biopsy. The lesion was hard, cov- 
ered with mucosa, and arose from the 
posterolateral area of the ericoid cartilage. 
The diagnosis of the final pathology report 
was chondroma. 

The patient underwent excision of the 
chondroma on Jan 29, 1979. The tumor was 
resected, and only the right anterolateral 
portion of the cricoid cartilage remained. A 
Kotton-Kalish stent’ was inserted. Her 
postoperative course was uneventful, and 
she was discharged on the seventh day, 
with the stent and tracheotomy. tube in 
place. 

Four weeks after surgery, the patient — 
was admitted for stent removal and direct 
laryngoscopy. She was decannulated: two 
weeks later. Follow-up visits have not 
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- shown: any recurrence of tumor or airway 
compromise during a period of 1% years. 


COMMENT 
There are pathologic considerations 


-in choosing the proper surgical ap- 


proach. Although the previously de- 
scribed procedure may be suitable for 
benign chondromas of the cricoid car- 
tilage, total laryngectomy would be 
indicated for chondrosarcoma. There- 


fore, it is advisable to perform direct 


laryngoscopy and a biopsy before the 
definitive surgical procedure to await 


the final pathology report to rule out: 


malignancy. 


The procedure, which we ‘have 
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Short vs Long Scalp Flaps in the ; 
Treatment of Male Pattern Baldness 


Richard W. Fleming, MD, Toby G. Mayer, MD 


© Hair transplantation has been used to 
restore the bald pate for 25 years. The 
dissatisfaction of some physicians and 
patients with the difficulty in obtaining 
natural density and the length of time 
necessary to achieve cosmetically ac- 
ceptable coverage has been a stimulus.to 
the development of scalp flap surgery. 
The flaps have the advantage of transter- 
ting large amounts of hair that give imme- 
diate and continuous coverage, normal 
density, and. an improved. hairline. Sur- 
geons have applied this technique to 
areas affected by disease and trauma, as 
well as male pattern baldness. There are 
differences between the short temporo- 
parietal flaps and the larger Juri flaps with 
regard to patient selection, planning, 
design, technique, complications, and 
most importantly, results. 

(Arch Otolaryngol 1981;107:403-408) 


Ithough there has been a renewed 
interest in scalp flaps during the 

past five years, this is certainly not a 
new concept. Passot' advocated the 
use of a hair-bearing temporal flap to 
create an anterior hairline. Since that 
time, other investigators have de- 
seribed this procedure with a few 
modifications.** Juri first reported 
successful results with longer parie- 
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tooccipital flaps in 1972 (at the First 
International Congress on Aesthetic 
Plastie Surgery), and his work was 
published in 1975.° Several articles on 
this procedure have been published 
since that time,°*.but Juri’s report? 
remains the authoritative work on the 
use of large flaps based on a vascular 
pedicle to cover bald areas of the scalp. 
Additional applications of Juri flaps 
for occipital baldness’ and extensive 
traumatic alopecia? have been de- 
scribed. 


FLAP DESIGN AND TECHNIQUE 
Small Flaps 


Nondelayed temporoparietal flaps are 
more narrow, shorter flaps that do not 
extend across the entire forehead (Fig 1). 
After locating the posterior branch of the 
superficial temporal artery by palpation or 
with the aid of a Doppler flowmeter, the 
base of the flap, measuring 2.5 to 3.0 em, is 
centered over the artery in the temporal 
region. Previous investigators?" have not 
designed the flap to include the artery in 
the center of its pedicle, but we think that 
this does ensure maximum survival of the 
sensitive hair follicles. This simple maneu- 
ver does not compromise the design of the 
flap or make the procedure technically 
more difficult. The flap extends posteriorly 
and superiorly over the ear and then inferi- 
orly into the parietal or anterior occipital 
region, depending on the length that we 
need. The first flap is designed so that it 
extends 1 to 2 cm beyond the midline. In 
this way, there is even less risk of hair loss 
in the tail of the shorter second flap. 

The hairline design is a matter of subjec- 
tive esthetic judgment, but a slight curve 
with some frontotemporal recession, cre- 
ating a “temporal gulf,” is preferable. 


Blunting or rounding of this temporal gulf 
is not natural. The most superior point of 
the hairline should be the junction of the 
frontal and temporal hairlines (Fig 2). We 
arch the flap so that it corresponds to the 


curve of the desired hairline. The tail ofthe © 


flap is narrowed to dovetail with the con- 
tralateral flap. The junction of the two 
flaps then runs tangential to the hairline, 
making this scar less visible (Fig 2). 
After we outline the flap with marking 


solution, the hair is controlled with mois-. 


ture and secured with rubber bands, with- 


out cutting the hair along the lines of the 


proposed incisions, which would detract. 
from the immediate and continuous cover- 
age obtained. with this procedure. The sur- 
gical area is locally infiltrated with 1% 
lidocaine (Xylocaine) hydrochloride with 
1:100,000 epinephrine. Care is taken not to 
inject the flap itself or its base. We make 
all incisions parallel to the hair follicles, 
and the flap is elevated ina subgaleal 
plane. The flap is kept. moist with ‘saline 
solution, while the hairline incision is made 
and the donor area is closed. 

In our experience, we. usually have to 
undermine the margins of the donor area 
to obtain a tension-free closure. The inferi- 
or margin of the donor defect is elevated in 
the subgaleal plane until the lower limit of 
hair-bearing skin is reached and then con- 
tinued subcutaneously, as in a face-lift 
operation. The postauricular skin is ele- 
vated to the helical rim, and the dissection 
is carried as far inferiorly as necessary to 
close without tension. This dissection is 
usually 3 to 5 em inferior to the postauricu- 
lar hairline. We bevel the frontal hairline 
incision in an inferior direction to corre- 
spond to the angle of the cut on the 
superior border of the flap. The frontotem- 
poral skin on top of the scalp is elevated, 
just deep to the galea, so that it can be 
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rotated posteriorly and inferiorly to aid in 
closure of the donor wound; the margins of 
the donor wound are approximated with 
the use of a 0 nylon suture at the galeal 
level and staples in the epidermal surface. 
We place a Jackson-Pratt drain in a post- 
auricular stab wound. After 2 mm of the 
anterior border of the flap are de-epithe- 
lialized, it is sutured to the forehead skin 
with a 5.0 polypropylene suture. The 
growth of hair from these follicles, buried 
beneath the skin closure, establishes the 
new hairline and camouflages the scar (Fig 
3). The appropriate amount of frontal scalp 
is removed, Penrose drains are placed in 
the wound along the posterior margin of 
the flap, and the remaining incisions are 
closed with a staple gun. 

A dog-ear may occur along the anterior 
margin of the flap at its base because of 
the fact that the flap skin is rotated back 
on itself to create the hairline. If the 
dog-ear does not totally resolve, it may be 
revised six weeks after rotation of the flap. 
We use a dressing that consists of Telfa, 
gauze fluffs, and elastic gauze bandages 
for about four days. Care should be taken 
to avoid pressure on the dog-ear that could 
compromise circulation. Sutures along the 
hairline are removed at five days, and the 
remainder of the sutures is removed ten to 
12 days later, Stretching of the flap, six to 
eight weeks postoperatively, increases cov- 
: erage by a third to a half. 


Juri Flap 


The Juri flap is a twice-delayed scalp 
flap that. must be based on the posterior 
branch of the superficial temporal artery. 
It has been suggested that only one delay 
be performed,’ but we think that more 
experience is necessary before one risks 
the failure of an elective cosmetic proce- 
dure. The initial report by Juri? was based 
on extensive experience (more than 400 
cases), and despite our additional experi- 
ence, as well as that of other investigators, 
the basic technique has remained un- 
changed. 

The inferior edge of the flap starts at a 
point about 3 cm above the root of the 
helix. The superior edge begins 4 cm ante- 
riorly and superiorly to this point at an 
angle of 30° to 45° to the horizontal so that 
the flap is centered over the posterior 
branch of the superficial temporal artery. 
These lines extend posteriorly and superi- 


orly through the temporoparietal region - 


and then curve inferiorly into the occipital 
region, 4 em apart throughout the length of 
the proposed fiap (Fig 4). When planning 
the flap, we must anticipate the total 
extent of baldness so that the superior 
edge of the flap that will establish the new 
hairline is not taken from an area of the 
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Fig 1.~—Nondelayed temporoparietal flap 
before and after rotation. First flap extends 
beyond midline. 
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Fig 2.—Hairline completed with two tem- 
poroparietal flaps. Note curve of hairline 
and creation of temporal gulf. Junction of 
flaps tangential to hairline, making scar 
less visible. 


Forehead Skin 





Fig 3.—De-epithelialized anterior border of flap. Growth of hair from follicles buried 
beneath wound closure establishes new hairline and camouflages scar. 


sealp where future hair loss will occur. 
Adequate length is obtained if one mea- 
sures the distance from the point of rota- 
tion across the hairline to the contralateral 
fringe and adds 3 to 4 cm. The distal two 
thirds of the flap will form the new hairline 
so the design of this portion of the flap 
should correspond to the shape of the pro- 
posed hairline. 

The first two delays are performed in 
the office with the use of local anesthesia. 
In the first delay, incisions are made paral- 
lel to the hair follicles along three fourths 
of the length of the flap and are closed with 
a running 4.0 monofilament suture. One 
week later, we elevate the tail of the flap 
from the underlying tissue to sever the 
vessels that penetrate the deep layers of 


the scalp posterior to the galea (Fig 4). The 
flap is rotated into place one week later in 
the hospital with the patient under general 
endotracheal or intravenous (IV) anesthe- 
sia. The technique is the same as previously 
described for the short flaps, but more 
extensive. Because of the larger donor 
defect, it is necessary to undermine further 
into the neck, and on occasion, to extend 
the dissection to the clavicle. The dog-ear is 
larger because of the stiffness of the flap 
secondary to its increased size and the 
necessary delays. Dog-ear revision is usual- 
ly necessary in the Juri procedure if a 
curved mature hairline with some degree 
of frontotemporal recession is created. 

A second flap can be rotated from the 
opposite side two to three nfonths later 
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Fig 4.—Juri flap. Design of distal two thirds 
of flap corresponds to new hairline. Inci- 
sions are made along 75% of flap at first 
delay. Tail of flap is elevated in second 
delay. 


(Fig 5). If the bald area is large, we leave 3 
to 4 cm of bald skin between the flaps and 
later remove it by stretching the flaps and 
performing scalp reductions (Fig 6). In this 
way, total coverage can be achieved. 


MORBIDITY 


Forehead and eyelid edema fre- 
quently occur with all procedures, 
including hair transplantation, when 
work is done in the frontal region of 
the scalp. Short-term oral steroids 
have decreased the severity of this 
problem. We give 24 mg of methyl- 
prednisolone on the day of surgery 
and then gradually withdraw adminis- 
tration of the medication during the 
next five days. Swelling and eechymo- 
sis of the lateral aspect of the neck 
occur to varying degrees, depending 
on the extensiveness of undermining 
that is needed to close the donor 
defect. Some tenderness of the ear on 
the donor side may persist for five to 
seven days because of the sensitivity 
of the cartilage after surgical manipu- 
lation. Strenuous activities are re- 
stricted for seven to ten days post- 
operatively in both flap procedures. 

The, presence of the dog-ear and its 
treatment were discussed previously. 
Despite the fact that the growth of 
hair in the flap is directed posteriorly, 
the hair can be easily combed or 
brushed in any style. This gives the 
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Fig 5.—One Juri flap from each side of 
scalp. Skin is left between flaps if bald area 
is large. 


patient the ability to cover the dog-ear 
with the surrounding flap hair until it 
resolves or undergoes revision. 


COMPLICATIONS 


Although the possibility of serious 
complications that could compromise 
the final result, analogous to facial 
nerve paralysis or skin loss in the 
face-lift operation, do exist, these 
complications have not occurred in our 
experience. The complications of the 
two flap procedures are similar, but 
they occur less frequently and to a 
lesser degree with the short flaps. 
These complications include infection, 
hematoma, cysts and ingrown hairs at 
the hairline, temporary or permanent 
hair loss, necrosis of the tail of the 
flap, or necrosis along the donor clo- 
sure, 

Infection occurred in one patient 
after the second delay of a Juri flap. 
The transposition was postponed until 
the infection cleared, and the end 
result was not compromised. Hemato- 
mas are avoided by adequate drainage 
of the surgical field. 

In more than 100 cases of the Juri 
flap, we have had only two patients 
who had permanent hair loss or necro- 
sis of the tail of the flap. Both of these 
patients who lost the distal 3 em of the 
flap had previous hair transplanta- 





Fig 6.—Juri flaps are stretched, and scaip 
reductions are performed to excise bald 
scalp and achieve total coverage. 


tions that decreased circulation in the 
distal end of the flap, which was taken 
from the punch graft donor site. 
These patients were well informed. 


preoperatively, and they agreed toc 


accept the increased risk of this seri- 
ous complication. Small flaps were 
done from the contralateral side to 
complete the hairline. To date, necro- 
sis has never occurred with a short 
flap, but it would be more difficult to 
correct because the hair loss would 
occur in the middle of the hairline ` 
where there is little adjacent donor 
tissue available. Necrosis along the 
donor wound closure will not occur 
unless the donor defect is closed under 
tension, or unless the dissection is 
done superficial to the galea. If ade- 
quate undermining is done; the result- 
ing 1- to 2-mm scar is easily hidden 
(Fig 7). 


PATIENT SELECTION 
AND APPLICATION 
OF FLAP PROCEDURES 


We use all of the techniques avail- 
able for surgical hair replacement, but 
superior results can be obtained in 
most patients with the use of the scalp 
flaps. If the proper flap procedure is 
selected, this approach is usually not 
used as an adjunct to hair transplanta- 
tion, but it is used to obtain total 
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Fig 9.—Forty-one-year-old man with class ! frontal bald 


Center, Preoperative full-face view. Right, Postoperative view three months after rotation of two temporoparietal flaps. 


Stretching of flaps and scalp reduction totally eliminated baldness. 


coverage with hair of normal density 
(Fig 8). When comparing long and 
short flaps, there are distinct advan- 
tages and disadvantages of each. As 
in all types of cosmetic and recon- 
structive surgery, there are many ele- 
ments to consider, including local 
scalp factors and patient desires. 


cost 


There are several procedures and 
many combinations of procedures 
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available for surgical hair replace- 
ment, including hair transplantation, 
scalp reductions, and short and long 
flaps; however, once a person has 
decided to invest the time and money, 
there is little difference in the total 
financial commitment undertaken by 
the patient. There are variations in 
the fee schedules of different sur- 
geons; however, after the patient has 
selected a physician, cost comparisons 
are insignificant. 





Fig 7.—Hair combed back to demonstrate scar, measuring 1 to 2 
mm, from donor defect closure after Juri flap rotation. Approxi- 
mation of edges should be tension free. 






Fig 8.—Normal uniform density of Juri flap hairline. Hair is shown 
growing through minimal scar, two months after flap rotation. 




















ness. Left, Preoperative view. Design of hairline with temporal gulf. 


INVESTMENT OF TIME 


The total surgical time involved 
with multiple hair transplant proce- 
dures or fewer flap procedures is sim- 
ilar. However, with flap surgery, cov- 
erage is immediate; with hair trans- 
plantation, it takes 12 to 16 months to 
achieve a cosmetically acceptable re- 
sult. 

With the short nondelayed flaps, 
two procedures that are separated by 
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Fig 10.—Top left, Preoperative full-face view of 32-year-old man with class Ill baldness. 
Top right, One-year postoperative full-face view. Bottom left, Preoperative view of top of 
patient's head. Bottom right, One-year postoperative view of head. Two Juri flaps were 
rotated, and scalp reductions were performed. Total coverage was achieved with normal 
density over entire scalp. 


about three weeks are necessary to 
complete the hairline. If the Juri flap 
is selected, the flap is rotated two 
weeks after the first delay. The tim- 
ing of the secondary procedures, eg, 
dog-ear revisions and stretching of 
the flaps, is identical in both tech- 
niques; however, in all cases, the 
patient has coverage in the interim, ie, 
within two to three weeks of the start 
of the procedures. In more extensive 
cases of alopecia, a second Juri flap 
and further scalp reductions may be 


. 
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performed to eliminate totally the 
bald area; this cannot be accomplished 
with the use of the short flaps. 


HOSPITALIZATION 


The only stage of any of the pre- 
viously mentioned procedures that 
requires hospitalization is the trans- 
position of the Juri flap. Even those 
surgeons who have a complete outpa- 
tient surgical suite equipped to pro- 
vide endotracheal or IV anesthesia 
may want to hospitalize their patients 





after rotation of the Juri flap for 
observation because of the magnitude 
of the operation. 


HAIR DENSITY AND TEXTURE 


In hair transplantation, the hair 
frequently is coarser, more curly, and 
darker than the hair in the donor area 
from which it was taken. Although 
there is improvement after 12 to 18 
months, some degree of this change 
may be permanent. With the flap pro- 
cedures, the hair color, density, and 
texture are identical preoperatively 
and postoperatively. There is no dif- 
ference in these characteristics if long 
or short flaps are used. 


DONOR SIZE 


First, the term “donor size” should 
be restricted to mean only the good 
donor size. It is important to deter- 
mine the size of the area of question- 
able fringe at the superior margin of 
the donor area adjacent to the bald 
scalp, but one must also look closely at 
the hair along the inferior border of 
the temporal and anterior occipital 
hairline, which is frequently covered 
by the denser hair above it. If a Juri 
flap is taken from the side of a scalp 
with a donor area that has only 4 to 5 
em of thick dense hair, postoperative- 
ly, the patient may have sparse cover- 
age on the side of the head, which is 
cosmetically disabling. 

Almost all patients have an ade- 
quate donor area to provide bilateral 
short flaps. However, some patients 
with severe recession of the anterior- 
temporal hairline, low temporal 
fringe, or wide crown baldness may 
not be able to provide enough length 
for the Juri flap. All surgical 
approaches in these patients with 
advanced degrees of baldness would 
be, at best, a compromise. 


AGE 


Age itself is usually not an impor- 
tant variable in selecting the best 
procedure for a particular patient. 
One important consideration in all 
surgical candidates is their general 
health. The presence of serious cardio- 
vascular problems or other disease 
states, which are more likely to occur 
in older patients, may be a contraindi- 
cation to the flap procedures, especial- 
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ly the Juri flap, which usually requires 
general anesthesia for the transposi- 
tion of the flap. 

All surgeons would prefer to oper- 
ate on patients in their late 30s or 
older who are more likely to have a 
stable balding pattern. In younger 
patients, we wait until a “pattern of 
loss” is established, even though the 
ultimate degree of hair loss within 
that pattern is uncertain. The rela- 
tionship between age and balding pat- 
terns will be described in greater 
detail in the following section. 


BALDING PATTERNS 


The pattern and extent of alopecia 
are the most important factors in 
deciding which procedure will give the 
patient the most complete and natural 
coverage. With the use of Juri’s® sim- 
plified classification of baldness, the 
ideal candidate for any of the hair 
replacement techniques is the older 
patient with class I or frontal bald- 
ness. When comparing the flap proce- 
dures, the short flaps would be the 
operation of choice in such a patient 
because less surgery is involved. As 
demonstrated in Fig 9, we can elimi- 
nate 7 to 8 em of baldness, with excel- 
lent density, by doing two small flaps 
`> followed by stretching of the flaps and 

scalp reductions. 

In a younger man with class I bald- 
“ness, it is difficult to determine if the 
. baldness will extend posteriorly more 

than the 7 to 8 em, which can be totally 
covered with the short flaps. If fur- 
ther loss does occur after the short 
flaps have been rotated to cover the 
frontal. region, the ideal donor areas 
on both sides of the scalp have been 
used, and the patient would be com- 
mitted to scalp reductions and/or hair 
transplantation to maintain cover- 
age. 

In the presence of more severe 
degrees of baldness, regardless of age, 
patients should realize that the short 
flaps will not provide them with total 
coverage. They should also be aware 
of the fact that there will be a sub- 
stantial difference in the density 
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obtained from the flaps to.create the 
hairline and the hair transplants 
behind them. We would try to dis- 
suade patients from. this approach, 
because we have found that once they 
are aware of the possibility of totally 
eliminating their baldness with hair 
of normal density, anything less will 
not usually satisfy their expecta- 
tions. 

If a patient does not have adequate 
donor area for the Juri flap, the short 
flaps and hair transplants may be the 
best alternative. The size of the good 
donor area may be limited by exten- 
sive hair loss or previous punch graft- 
ing. 

Despite the fact that short flaps are 
technically easier, we think that they 
are being used on patients whose alo- 
pecia is too extensive for this 
approach. It is reasonable to expect 
total coverage with two Juri flaps and 
subsequent scalp reductions in most 
patients with class II or II baldness. 
As shown in Fig 10, the use of Juri 
flaps will give these patients far 
superior coverage with hair of normal 
density over the entire scalp. 


HAIRSTYLING 


The patients we have treated have 
selected many. hairstyles after flap 
surgery. Because the hair in the flap is 
the same color, texture, and density as 
the surrounding hair, the two areas 
blend easily. The patients are not bur- 
dened with the need for meticulous 
styling to give the illusion of. good 
density. Some patients with straight 
hair comb their hair back or part their 
hair through the flap, exposing the 
thick uniform hairline. This cannot be 
done after hair transplantation be- 
cause of the picket-fence appearance 
of the hairline. Permanents are a pop- 
ular style that simplify daily mainte- 
nance. There are few restrictions 
regardless of which flap procedure is 
selected. 


CONCLUSION 


The acceptance of cosmetic proce- 
dures in today’s society has led many 





persons to seek some form of hair 
restoration. Patients want the best 
possible results from the corrective 
measures available to them. The many 
factors that should be considered and 
the influence of these factors on the 
surgical procedures that are selected 
in treating the bald patient have been 
discussed. Some patients have ac- 
cepted their alopecia, but those pa- 
tients who seek improvement should 
be aware of all the possible choices so 
that an intelligent decision can be 
made depending on their pattern of 
hair loss, their life-style, and the 
amount of coverage they want to 
obtain. 

The scalp flaps provide greater den- 
sity and an improved hairline with 
immediate and continuous coverage. 
The short nondelayed flap is an excel- 
lent procedure, but the indications for 
its use are limited. Despite the fact 
that short flaps are technically easier, 
we think that these flaps are being 
used on patients whose alopecia is too 
extensive for this approach. Although 
the Juri flap is not a panacea, for most 
patients, it is the best technique for 
surgical hair replacement available at 
the present time. 
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© Clinical reports of free skin flaps that 
are transferred by microvascular anasto- 
mosis have increased in frequency since 
the introduction of microvascular surgery. 
The groin flap with its large area of avail- 
able skin, reliable. donor vessels, and 
favorable donor scar is probably one of 
the most frequently used free flaps. How- 
ever, it has a distinct disadvantage with its 
short vascular pedicle. The free lateral 
thoracic flap has a longer vascular pedi- 
cle and larger-caliber vessels compared 
with the groin flap. A vascular pedicle that 
contains. vessels, approaching 2 mm. in 
external diameter and up to 10 cm in 
length, allows greater versatility in head 
and neck reconstruction. Once the sur- 
geon has become familiar with the vascu- 
lar anatomy of the lateral thoracic area, 
free flap harvest requires less time and is 
simpler relative to the harvest of the free 
groin flap. 

(Arch Otolaryngol 1981;107:409-413) 


linieal reports of free skin flaps 
that are transferred by micro- 
vascular anastomosis have increased 
in frequency since the introduction of 
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Free Lateral Thoracic Flap 
in Head and Neck Reconstruction 






microvascular surgery by Jacobson 
and Suarez.’ Early experience with 
free flaps was primarily concerned 
with free skin flaps, ie, free groin, 
free scalp, and free dorsalis pedis 
flaps.*-* However, as experience with 
microvascular surgery expanded, at- 
tention was directed toward musculo- 
cutaneous free flaps.’* 

Taylor and Daniel,* after dissection 
of 20 cadavers, proposed a free lateral 


À 


Pectoralis Major Muscle 


Latissimus Dorsi Muscle 


Fig 1.—Skin and subcutaneous tissue of lateral thoracic area is nourished by two axial 
vessels: lateral thoracic and thoracodorsal arteries. 
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thoracic flap that was based on the 
subscapular vascular. system as the 
nutrient. vessels. In 1976, Baudet et 
al’ succeeded in the transfer of two 
lateral thoracic flaps with nutrient 
vessels from the thoracodorsal artery 
and vein; one of these flaps was used 
to reconstruct a large scalp defect. 
Since this initial report by Baudet. 

al,’ surgeons have used free lateral 
thoracic flaps both in the form “of 
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Long Thoracic Nerve 


direct cutaneous flaps and musculocu- 
taneous flaps for head and neck recon- 
struction." 


VASCULAR ANATOMY 


The vascular anatomy of the lateral 
thoracic flap has been described by 
Harii and colleagues.” The skin and 
subcutaneous tissue of the lateral tho- 
racic and axillary areas are nourished 
by two axial vessels that originate 
from the axillary, thoracodorsal, and 
lateral thoracic arteries (Fig 1). The 
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Thoracodorsal Vein and Artery 


Fig 2.-Top and bottom, Cadaver dissection demonstrating direct cutaneous artery 
branching from subscapular vascular system. 
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thoracodorsal artery is a terminal 
branch of the subscapular artery, and 
it supplies the latissimus dorsi and 
serratus anterior muscles. This artery, 
accompanied by a vein and the thora- 
codorsal nerve, courses along the 
medial border of the latissimus dorsi 
muscle. The blood supply of the skin 
that overlies the latissimus dorsi mus- 
cle is from the thoracodorsal artery, 
which provides perforators coming 
through the muscle to nourish the 
skin. A direct cutaneous artery may 













Fig 3.—Free lateral thoracic flap is 
designed within area bounded by axillary 
artery superiorly, pectoralis major muscle 
anteriorly, and latissimus dorsi muscle 
posteriorly. 


branch from the thoracodorsal artery 
to supply skin anterior to the latissi- 
mus dorsi muscle (Fig 2); however, in 
many cases, this vessel is small or not 
present. 

The lateral thoracic artery arises 
from the axillary artery and supplies 
the lateral portion of the pectoralis 
major muscle and overlying skin. This 
artery frequently gives rise to a direct 
cutaneous artery, which supplies the 
skin of the anterior portion of the 
lateral thoracic area. However, in a 
clinical situation, the lateral thoracic 
artery may not be identified in 15% of 
cases.” 

The thoracodorsal and lateral tho- 
racic arteries are the main vessels that 
nourish the lateral thoracic area. How- 
ever, Harii et al’ have demonstrated 
an additional artery that occasionally 
is present and branches directly from 
the axillary artery to supply an area of 
the axilla as a direct cutaneous artery. 
The origin of this artery varies, but, 
normally, it is located at some point 
between the subscapular and lateral 
thoracic arteries. 

The previously mentioned .three 
arteries or direct cutaneous branches 
that emerge from the thoracodorsal or 
lateral thoracic arteries may serve as 
the nutrient vessels for the various 
free lateral thoracic flaps. ‘Adjacent 
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cutaneous veins or comitante veins 
drain into the axillary vein and offer 
sufficient venous drainage for the 
flap. 


ELEVATION OF THE 
LATERAL THORACIC FLAP 


The free lateral thoracic flap is designed 
within a trapezoid area that is bounded 
superiorly by the axillary artery, anteriorly 
by the lateral border of the pectoralis 
major muscle, and posteriorly by the 
medial border of the latissimus dorsi mus- 
cle. The inferior border is located between 
the sixth and eighth ribs (Fig 3). The 
border of the muscles are marked preoper- 
atively. A Doppler ultrasound flowmeter is 
useful for preoperative assessment of the 
vascularity of the region. 

An incision is made along the pulsating 
path of the axillary artery, and the various 
branches of this artery that could nourish 
the flap are exposed. The arteries are 
dissected inferiorly from the axillary 
artery sufficiently to discern their distri- 
bution. The thoracodorsal and lateral tho- 
racic arteries are dissected to the point of 
entry into their respective muscles. If a 
direct cutaneous artery exists from either 
of these vessels, the skin flap is designed to 
include this artery and is then isolated as a 
direct cutaneous free flap. If a direct cuta- 
neous artery is not observed, the axis of the 
flap is shifted outside the trapezoid area, 
either anteriorly over the lateral portion of 
the pectoralis major muscle or posteriorly 
over the medial portion of the latissimus 
dorsi muscle, depending on which axial 
artery is to be used. The flap is then cut 
according to the area of skin required. 
When direct cutaneous arteries are not 
observed, portions of the latissimus dorsi 
or pectoralis major muscle must be har- 
vested with their respective arteries as a 
free musculocutaneous compound flap. 
This will ensure viability of the overlying 
skin, which is nourished by random muscu- 
lar perforating vessels. 

The thoracodorsal artery is the most 
reliable vascular stalk on which to base a 
free lateral thoracic flap. The diameter of 
the thoracodorsal artery is larger than the 
lateral thoracic artery, and it has a predict- 
able course as it branches from the sub- 
scapular artery. The dominance of the tho- 
racodorsal artery allows the entire latissi- 
mus dorsi muscle and its overlying skin to 
be carried as an island without delay." In 
the dissection of the thoracodorsal artery, 
branches to the serratus anterior muscle 
must be ligated. Care must be taken not to 
injure the sensory nerve to the inner aspect 
of the upper extremity; this nerve courses 
across thé axilla inferior to the axillary 
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Fig 4.—Case 1. Tumor infiltrating skin and underlying mandible (top left). Flap design 
based on thoracodorsal artery and vein (top right). View of patient six months 
postoperatively (bottom left). Donor detect (bottom right). 


artery. The thoracodorsal nerve to the 
latissimus dorsi muscle can be spared in 
direct cutaneous flaps and small latissimus 
dorsi musculocutaneous flaps; however, 
larger compound flaps will require sever- 
ing of the nerve. No particular functional 
disturbance is caused by this manuever. 

Once the vascular pedicle has been iso- 
lated, the free lateral thoracic flap is dis- 
sected from inferiorly to superiorly, 
reflecting the flap upward on the pedicle. 
Direct cutaneous flaps are elevated super- 
ficial to the fascia of the serratus anterior 
muscle (Fig 2). The long thoracic nerve that 
courses the length of the chest wall super- 
ficial to the serratus anterior muscle is 
preserved. 


Primary closure of the donor site is 
usually possible. When large flaps are 
transferred, a split-thickness skin graft 
may be used to close part of the defect. The 
donor scar is cosmetically acceptable and 
easy to conceal. 


REPORT OF CASES 


Case 1.—An extensive neoplasm of the 
left submandibular gland developed in a 
64-year-old man (Fig 4). The tumor had 
infiltrated the overlying skin and portions 
of the mandible. There was paresis of the 
ramus mandibularis branch of the facial 
nerve on the left side. A large mass, 10 cm 
in diameter, was palpable in the left side of 
the floor of the mouth; however, no ulcera- 
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Fig 5.—Case 2. Extensive ulcerating ba 


sal cell carcinoma of forehead skin with 





5 


metastases to right parotid gland (top, left and right). View of patient ten days 
postoperatively (bottom left). Donor defect six months postoperatively (bottom right). 


tions or lesions were noted in the overlying 
mucosa. A biopsy specimen of the mass 
showed squamous cell carcinoma. 

A radical neck dissection on the left side, 
partial mandibulectomy, and resection of 
the skin of the submandibular area were 
performed. Reconstruction was accom- 
plished by transferring a 9 x 8-em, free 
lateral thoracic flap from the right side to 
the facial defect. The cutaneous flap was 
pedicled on a long, 10-em, vascular stalk 
that was composed of the thoracodorsal 
artery and vein. The artery measured 1.2 
mm, and the external diameter of the vein 
was 2 mm. The superior thyroid artery and 
vein served as recipient vessels. Anastomo- 
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sis was achieved with the use of a 10-0 
monofilament nylon suture. No anticoagu- 
lation was used for systemic effects. The 
donor defect was closed primarily. Four 
weeks after surgery, the patient received 
radiotherapy to the primary tumor site and 
neck bilaterally. A course of 6,600 rad was 
administered during a six-week period. 
Case 2.-A 67-year-old man had a 
14 x 12-em, uleerating exophytic mass 
that involved the scalp and forehead on the 
right side (Fig 5). The lesion extended 
anteriorly into the upper part of the eyelid 
and posteriorly to the midparietal area. 
One month before admission, an ulcerative 
mass of the right parotid gland and com- 





plete paralysis of the facial nerve on the 
right side developed in the patient. The 
mass extended inte the lower portion of the 
auricle. 

A biopsy specimen of the scalp and pa- 
rotid areas of the right side disclosed basal 
cell carcinoma with metastases to the pa- 
rotid gland. A skull roentgenographic se- 
ries and computed tomography demon- 
strated no evidence of bone or intracranial 
involvement with the neoplasm. 

At operation, the primary tumor was 
resected with a 2em margin of normal 
tissue. The periosteum of the underlying 
bone was included in the specimen. A total 
parotidectomy and partial auriculectomy, 
with sacrifice of the facial nerve, were 
performed. The facial nerve was repaired 
with a cable nerve graft. For repair of the 
soft-tissue defect, a 14 x 18-cm free lateral 
thoracic flap from the left side was used. 
The flap contained a portion of the latissi- 
mus dorsi muscle and was based on the 
thoracodorsal artery and vein. The length 
of the vascular stalk was 9 em. The facial 
artery and vein on the right side served as 
recipient vessels. Revascularization of the 
flap was accomplished with the use of 
standard microsurgical techniques. The 
donor defect was covered with a split- 
thickness skin graft. Figure 6 shows the 
final result after two defatting procedures 
and a full-thickness skin graft to the upper 
part of the eyelid. 


COMMENT 

The groin flap, with its large area of 
available skin, reliable donor vessels, 
and favorable donor scar, is probably 
one of the most frequently used free 
flaps.+*1= However, it has a distinct 
disadvantage with its short vascular 
pedicle. Modification of the groin flap 
has been described by Acland.” Place- 
ment of the medial edge of the groin 
flap, which overlies the femoral trian- 
gle, in a more lateral location length- 
ens the vascular pedicle. Use of this 
modification has not been widely 
accepted because of the difficulty in 
the peripheral dissection of the super- 
ficial circumflex iliac artery and vein, 
which both serve as the vascular pedi- 
cle of the groin flap. 

The free lateral thoracic flap, on the 
other hand, has a longer vascular pedi- 
cle and larger-caliber vessels com- 
pared with the groin flap. A vascular 
pedicle that contains vessels, ap- 
proaching 2 mm in external diameter 
and up to 10 cm in length, allows 
greater versatility in head and neck 
reconstruction. i 


. 
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postoperatively. 


The anatomy and variability of the 
vasculature of the lateral thoracic flap 
are more complex compared with the 
groin flap. To determine which vascu- 
lar system to use, an incision should be 
made along the course of the axillary 
artery to expose the vessels that nour- 
ish the skin of the lateral thoracic 
area. The most suitable artery and 
vein are selected, and the flap is 
designed on this basis. Once the sur- 
geon has become familiar with the 
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Fig 6.—Left and right, Case 2. Final result of reconstructive effort nine months 


vascular anatomy of the lateral tho- 
racic area, free flap harvest requires 
less time and is simpler relative to the 
free groin flap. 

The lateral thoracic free flap has 
the potential to be an extremely large 
flap if necessary. For large flaps, the 
entire latissimus dorsi muscle and 
overlying skin may be transferred as 
a compound musculocutaneous flap 
based on the thoracodorsal system. 
The muscle can be used to fill cavities 
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and will accept a skin graft on its deep 
surface. To my knowledge, no residual 
functional problems from loss of the - 
latissimus dorsi muscle have been 
noted. However, in situations where a 
radical neck dissection with sacrifice 
of the accessory nerve is required, it is 
recommended to harvest the flap from 
the side that is opposite the neck 
dissection. 

Not only does the free lateral tho- 
racic flap provide a good color and 
texture match with the face, but the 
donor scar is easy to conceal. Donor 
sites, measuring less than 12 em in 
width, may be closed primarily. An 
added advantage of the flap is the 
absence of hair. 

The major disadvantage of the free 
lateral thoracic flap is the variability 
of the vasculature. Direct cutaneous 
vessels may not be of sufficient size to. 
enable the development of a direct 
cutaneous flap. In such cases, a por- 
tion of the latissimus dorsi or pectora- 
lis major muscle must be included to 
ensure viability. Use of a free pecto- .. 
ralis musculocutaneous flap will cause 
some deformity of the breast in 
women. Similar to the groin flap, the 
lateral thoracic flap is bulky. This is 
especially true if a musculocutaneous 
flap is required. In such instances, the 
patient may require subsequent de- 
bulking procedures. 
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Reconstruction of Mandibular Defects 
With the Revascularized Free Tensor 
Fascia Lata Osteomyocutaneous Flap 


Shan R. Baker, MD 


è in recent years, experience with 
microvascular surgery has enabled the 
use of free vascularized bone grafts to 
bridge mandibular defects. Such grafts 
have several advantages over convention- 
al nonvascularized. bone grafts. Advan- 
tages include improved survival and more 
rapid healing in poorly vascularized 
recipient sites, less risk of absorption, 
and greater resistance of. the graft to 
infection and subsequent extrusion. Sev- 
eral free osteocutaneous rib grafts have 
been reported. for mandibular. replace- 
ment; however, only a few reports have 
advocated the use of free compound flaps 
that use iliac crest bone. Two cases of 
immediate mandibular reconstruction 
used the revascularized free tensor fascia 
lata osteomyocutaneous. flap. This flap 
uses revascularized iliac crest bone. Via- 
bility of one bone graft was confirmed by 
scintigraphy ten days after transfer of the 
compound flap. 

(Arch Otolaryngol 1981;107:414-418) 
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he survival of conventional corti- 
cal bone grafts depends on early 
revascularization from surrounding 
soft tissue. If the soft tissue provides 
inadequate vascularity to the graft, 
gradual resorption of the bone graft 
will usually occur during a period of 
several months. It may be difficult to 
determine in advance whether a 
recipient area has sufficient blood 
supply to support a free bone graft. 
It is generally accepted that se- 
verely scarred or irradiated soft tis- 
sues are unfavorable beds for bone 
grafts. In such instances, a well-vascu- 
larized pedicle flap must be trans- 
ferred to the area to nourish the graft. 
Even with the transfer of such flaps, 
good results may be hard to obtain 
because of the multiple procedures 
that are required for reconstruction. 
To overcome some of the difficulties 
that are created by inadequate vascu- 
larity of soft tissues, pedicled bone 
grafts have been used for mandibular 
reconstruction by some surgeons.” 
Developments in microvascular surgi- 
cal techniques have enabled the trans- 
fer of revascularized free bone grafts. 
This was accomplished in animals by 
Ostrup and Fredrickson’ in 1974 and 
in humans by Taylor and colleagues’ 
in 1975. 


Several free revascularized osteocu- 
taneous rib grafts have been reported 
for mandibular replacement.’* How- 
ever, only a few clinicians have advo- 
eated the use of free compound flaps 
with the use of iliac crest bone." The 
tensor fascia lata (TFL) osteomyocu- 
taneous flap is a compound flap that 
contains the tensor fascia lata muscle, 
with its overlying skin, and bone from 


Fig 1.—Distribution of lateral femoral cir- 
cumflex artery in relationship to adjacent 
musculature. 
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the iliac crest that is attached to its 
undersurface. It may be transferred 
as a free flap for one-stage mandibu- 
lar reconstruction. 


ANATOMY 


The anatomy of the TFL has been 
described.” The muscle is broad and 
flat and has its origin from the anteri- 
or portion of the outer surface of the 
iliac crest, iliac spine, and deep sur- 
face of the fascia lata. The muscle 
inserts and blends into the iliotibial 
band of the fascia lata at the junction 
of the distal and middle third of the 
thigh. 

The nerve supply to the muscle is 
from the fourth and fifth lumbar and 
first sacrospinal nerves. The nerve 
descends from anterior to posterior, 
and it enters the muscle posterior to 
and deep to the vascular pedicle in the 
middle third of the muscle. 

The blood supply to the TFL muscle 
is from the transverse branch of the 
lateral femoral circumflex artery (Fig 
1). The lateral femoral circumflex 
artery frequently arises from the pro- 
fundus femoris artery and supplies 
branches to the vastus lateralis and 
gluteus minimus muscles before it 
continues as the transverse branch to 
the TFL muscle (Fig 2). Cadaver dis- 
sections by Hill and colleagues" have 
demonstrated that the artery to the 
TFL muscle branches superiorly and 
inferiorly, sending perforators to the 
skin that overlies the muscle. The 
superior division of the artery sup- 
plies the upper third of the muscle, 
and, through the origin of this muscle, 
the vessels enter the iliac crest.” 

Venous drainage is provided by the 
venae comitantes of the transverse 
branch of the lateral femoral circum- 
flex artery. The artery and vein enter 
the TFL muscle approximately 8 cm 
inferior to the anterosuperior aspect 
of the iliac spine. 


REPORT OF CASES 


Case 1.—A 69-year-old man had a six- 
month history of a painful lesion in his 
mouth. Examination showed an ulcerative 
and exophytic tumor, measuring 4 x 5 cm, 
that involved the anterior side of the man- 
dible and floor of the mouth (Fig 3). No 
palpable lymphadenopathy was noted. A 
biopsy specimen of the tumor disclosed an 
invasive squamous cell carcinoma. 
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Fig 2.—Top and bottom, Cadaver dissection demonstrating branching of lateral femoral 
circumflex artery. Artery supplies branches to vastus lateralis and gluteus minimus 
muscles before continuing as transverse branch to tensor fascia lata muscle. 


Fig 3.—Case 1. Extensive squamous cell carcinoma involving anterior portion of floor of 
mouth and mandible. 
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Fig 4.—Case 1. Tensor fascia lata osteomyocutaneous flap has been harvested and is 
ready for transfer to oral cavity. Vascular pedicle (outlined arrow) and attached segment 


of iliac crest bone (arrow) are noted. 





Fig 5.—Case 1. Tensor fascia lata osteomyocutaneous flap, ten days postoperatively. 


Because of the necessity for resection of 
a major portion of the mandible, as well as 
the entire anterior portion of the floor of 
the mouth, a TFL osteomyocutaneous free 
flap was selected for repair of the defect. 

The TFL osteomyocutaneous flap was 
harvested from the right leg and measured 
9 x 6 cm (Fig 4). The flap was dissected 
from the lateral and inferior border toward 
the medial and superior border beneath the 
fascia lata. By elevating the flap in this 
manner, the vascular pedicle could be 
approached safely. The vascular pedicle 
consisted of the lateral femoral circumflex 
artery and vein. The pedicle was elongated 
by ligation of branches to the gluteus 
minimus and vastus lateralis muscles. A 
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pedicle of approximately 5 cm was 
obtained by dissecting the lateral femoral 
circumflex vessels under the rectus femoris 
muscle. 

A 6-cm portion of iliac crest, into which 
the TFL fibers were inserted, was har- 
vested with the flap. The overlying perios- 
teum and skin was left attached to the 
segment of bone. 

The tumor, along with the anterior por- 
tion of the mandible, was resected with 
adequate surgical margins. The facial 
artery and vein were prepared as the 
recipient vessels. The TFL osteomyocuta- 
neous flap was transferred to the floor of 
the mouth, and the donor site was closed 
primarily. The iliac crest bone graft was 





Fig 6.—Case 1. Tensor fascia lata osteo- 
myocutaneous flap has provided excellent 
contour of jaw, six months postoperative- 
ly. 





Fig 7.—Case 2. Metastatic squamous cell 
carcinoma to submandibular lymph nodes 
with attachment to body of mandible and 
overlying skin. 


wired to the remaining mandibular seg- 
ments, which had previously been stabi- 
lized by an external acrylic appliance. The 
vascular anastomoses were accomplished 
under the microscope with a 10-0 nylon 
suture. No anticoagulants were given to 
the patient for systemic effects. At ten 
days postoperatively, the flap had survived 
in its entirety (Fig 5). 

Although the flap survived, the bone 
graft became exposed intraorally two 
weeks postoperatively. To control drooling, 
the patient had the habit of biting down on 
the flap with a sponge held in his mouth. 
The pressure of the sponge on the bone 
graft presumably produced sufficient is- 
chemia of the overlying tissues to result in 
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Fig 8.—Case 2. Donor area, eight months 
postoperatively. 


exposure of the bone. The bone graft sub- 
sequently became infected and, despite 
appropriate antibiotic therapy, progressive 
intraoral exposure of the graft occurred. 
Bone scintigraphy with the use of techne- 
tium Te 99m medronate was performed 
two weeks after exposure and disclosed no 
radioactivity of the graft; therefore, it was 
elected to remove the infected bone. 
Removal was followed by rapid healing of 
the intraoral wound. Survival of all the 
cutaneous portions of the flap, other than 
the small area that overlay the bone graft, 
provided excellent contour of the jaw line. 
The flap enabled adequate mobility of the 
tongue, which provided normal speech and 
near-normal deglutition (Fig 6). 

Cast 2.—A 58-year-old man had meta- 
static squamous cell carcinoma to a left 
submandibular lymph node. The enlarged 
node was attached to the body of the 
mandible and the overlying skin (Fig 7). 
Local excision of a squamous cell carcinoma 
in the left side of the lower lip had been 
performed one year earlier. 

A radical neck dissection on the left side 
was performed, and along with it, resection 
of the left body of the mandible and over- 
lying skin was performed. A TFL osteo- 
myocutaneous free flap was used to recon- 
struct the mandible and soft-tissue de- 
fect. 

A TFL osteomyocutaneous flap that 
measured 8 x 6 cm and contained a 5-em 
segment of iliac crest bone was harvested 
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Fig 9.—Case 2. Technetium Tc 99m 
medronate bone scan of mandible (obii- 
que view) ten days postoperatively. 
Increased radioactivity of bone graft (ar- 
row) is observed. 


from the patient’s right leg. The flap was 
transferred to the face in a similar fashion 
to that described in the preceding case. The 
superior thyroid artery and vein acted as 
the recipient vessels. The donor site was 
closed primarily (Fig 8). 

Bone scintigraphy with the use of tech- 
netium Te 99m medronate, ten days post- 
operatively, demonstrated a dramatic in- 
crease in radioactivity of the bone within 
the compound TFL flap (Fig 9). The bone 
graft rapidly healed to the remaining man- 
dibular segments, and adequate fixation of 
the bone graft was achieved by six weeks 
postoperatively. The graft has remained 
stable, and the patient has not had any 
recurrent disease eight months after sur- 
gery (Fig 10). 

COMMENT 


Survival of a free living bone graft 
can be achieved if the anastomoses of 
its nutrient vessels remain pa- 
tent.**"* Composite bone grafts with 
anastomosed vessels that become oc- 
cluded, as well as conventional cortical 
bone grafts, undergo avascular necro- 
sis. Such grafts may subsequently 
become revascularized by the in- 
growth of vessels from surrounding 
tissues. However, when revasculariza- 
tion does occur, it is followed by 
resorption of necrotic bone, which is 
eventually replaced by new bone. 


Fig 10.—Case 2. Tensor fascia lata osteo- 
myocutaneous flap, eight months postop- 
eratively. 


Bos" has shown that bone scintigra- 
phy with technetium Te 99m medron- 
ate is extremely useful in the early 
diagnosis of anastomotic patency of 
free revascularized bone grafts. In 
nine of 13 revascularized free compos- 
ite bone grafts that were performed 
in dogs, abnormal scans were obtained 
at the end of the first postoperative 
week. These abnormal scans corre- 
lated well with an intact blood supply 
to the graft. There were no false- 
abnormal scans. In contrast, bone 
scintigraphy of conventional bone 
grafts performed at the first postop- 
erative week usually showed no activi- 
ty at all. 

The technetium Tc 99m medronate 
bone scan performed in case 2 at the 
end of the first postoperative week 
suggests that the bone graft was 
revascularized. A similar clinical im- 
pression was developed in view of the 
rapid fixation of the graft to the 
mandibular segments. Total fixation 
of the graft was achieved six weeks 
postoperatively. 

The bone of the iliac crest receives 
its blood supply from several different 
sources. The ascending portion of the 
transverse branch of the lateral cir- 
cumfiex femoral artery courses up- 
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ward under the TFL musele to supply 
portions of the iliac crest. This vessel 
is included in the TFL osteomyocuta- 
neous flap. I was ‘able to trace the 
ascending branch to the iliac crest 
during flap elevation in cases 1 and 2 
with the use of a Doppler ultrasonic 
flowmeter. 

The use of revascularized bone 
grafts for mandibular reconstruction 
offers the following advantages over 
conventional nonvascularized cortical 
grafts: rapid healing, shorter periods 
of immobilization of the graft, less 
bone absorption, and greater 
resistance to infection with subse- 
quent extrusion of the graft. 

Several features make the TFL 
osteomyocutaneous flap appealing as 
a free compound flap. The TFL flap 
has a consistent vascular pedicle that 
can be dissected to a length of 10 em. 
Large portions of skin may be 
included in the flap, when necessary. 
The TFL flap is readily accessible, and 
the donor defect may be closed pri- 
marily. Although the scar that results 
from closure of the donor defect is 
prominent, it is well concealed by 
clothing. Discomfort at the donor site 
is present in the immediate postopera- 
tive period; however, no long-term 
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morbidity has been encountered from 
the loss of function of the TFL mus- 
cle. 

The TFL osteomyocutaneous flap 
has certain advantages compared with 
the osteocutaneous rib graft for man- 
dibular repair. The large amount of 
cortical bone available from the iliac 
crest affords structural superiority 
compared with rib grafts, which have 
limited cortical bone. Contouring rib 
grafts for restoration of the anterior 
portion of the mandible may be a 
problem that requires notching of the 
rib, further limiting the structural 
support of the graft. The natural cur- 
vature of the iliac crest frequently 
enables mandibular grafting without 
excessive graft contouring. In addi- 
tion, an intrathoracic procedure that 
is required for a free osteocutaneous 
rib graft is avoided when the TFL 
osteomyocutaneous flap is used. 

The ability to transfer a free osteo- 
cutaneous flap that contains iliac bone 
to a distant site by microvascular 
techniques has considerable appeal in 
solving some of the difficult problems 
encountered in mandibular recon- 
struction. Caution must be exercised 
so as not to be overzealous in recom- 
mending such procedures. The blood 
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supply to the iliac bone from the 
superficial circumflex iliac vessels, on 
which the free groin flap is usually 
based, may be tenuous. The same fact 
may be applied to the lateral circum- 
fiex femoral artery, on which the TFL 
flap is based. This is exemplified by 
the loss of skin that overlay the iliac 
bone graft in case 1. 

From injection studies of cadavers, 
Taylor et al” have recently demon- 
strated that the deep circumflex iliac 
artery supplies a much larger area of 
the iliac bone than either the superfi- 
cial circumflex or lateral circumflex 
arteries. This nutrient supply enters 
the bone through many tiny foramina 
on the medial aspect of the iliac crest. 
It seems that the deep circumflex iliac 
vessels may represent a superior vas- 
cular pedicle on which to base free 
osteocutaneous flaps that use iliac 
bone. Indeed, Taylor and colleagues” 
have successfully repaired large bone 
defects with revascularized iliac bone 
grafts, based on the deep circumflex 
iliac system. This system may prove to 
be the most dependable nutrient 
source on which to base the vascular 
pedicle for transfer of free revascular- 
ized iliac bone grafts. 
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Treatment of Airway Obstruction 


in Pierre Robin Syndrome 


A Modified Lip-Tongue Adhesion 


James D. Smith, MD 


è Pierre Robin syndrome is a triad of 
micrognathia, glossoptosis, and cleft pal- 
ate that results in upper airway obstruc- 
tion and feeding problems. This syndrome 
occurred in six cases; five of these cases 
required surgical correction to alleviate 
the airway problems. A modification of the 
Douglas lip-tongue adhesion was used to 
prevent the problem of early separation of 
the adhesion. The patients have had reso- 
lution of the airway and feeding problems, 
with early discharge from the hospital. 
There has been minimal morbidity and no 
mortality associated with the procedure. 

(Arch Otolaryngol 1981;107:419-421) 


ierre Robin syndrome is a triad of 

micrognathia, glossoptosis, and 
cleft palate. Micrognathia was first 
described in 1822 by Saint-Hilaire; 
however, in 1923, Pierre Robin, a 
French stomatologist, brought togeth- 
er the triad and called attention to the 
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serious nature of the condition.’ He 
wrote profusely on the subject for the 
next ten years, but he became carried 
away with the diagnosis and thought 
three of five children had the condi- 
tion. If not recognized and corrected, 
Robin thought it predisposed to pro- 
truding ears, kyphosis, scoliosis, lordo- 
sis, strabismus, hypertrophied ade- 
noids, carious teeth, flat feet, harelip, 
rachitic rosary, cryptorchidism, ap- 
pendicitis, constipation, and enuresis. 

The cause of this syndrome is not 
known, but it does seem to be multi- 
factorial in origin. In one theory, the 
fetus is thought to be positioned in 
utero with the head flexed, preventing 
forward growth of the mandible, 
which then forces the enlarging ton- 
gue upward and backward between 
the palatal shelves; this prevents their 
fusion and produces the triad of 
micrognathia, glossoptosis, and cleft 
palate. The cleft usually involves the 
soft palate only but, in some cases, 
may involve the posterior hard palate. 
In the series reported by Benavent 
and Ramos-Oller,’? there was no cleft 
palate in a third of the cases. There is 
also a high incidence of other asso- 
ciated abnormalities, including oph- 
thalmic defects, skeletal deformities, 
and mental retardation. 


























DIAGNOSIS 


Respiratory obstruction is the most 
serious symptom and must be recog- 
nized early. There are varying degrees. 
of obstruction, depending on the sev- = 
erity of. the anatomical problem. 
Patients initially will have recurrent 
cyanotic spells, restlessness, and air- 
way obstruction, especially in the 
supine position or when relaxing as 
they go to sleep. Respiratory obstruc- 
tion may appear immediately at birth 
or become progressively worse at 6 to 
8 weeks of age. 

Feeding problems. are frequently 
associated with the condition and may 
lead to a cachectic infant. The feeding 
problems: are related to the cleft pal- 
ate, respiratory obstruction, and the 
abnormal position of the tongue and 
mandible. — 

The. differential diagnosis includes 
bilateral choanal atresia and tracheo- 
esophageal fistula. Choanal atresia 
may be diagnosed by attempting to 
pass catheters through the nose; it is 
rarely associated with a cleft palate. 
Tracheoesophageal fistula is diag- 
nosed by passing a nasogastric tube 
into the esophagus and taking x-ray 
films of the chest. It is seldom neces- 
sary to use diatrizoate meglumi 
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(Gastrografin) or barium sulfate to 
make the diagnosis. 


TREATMENT 


The treatment of Pierre Robin syn- 
drome is either surgical or positional. 
In the early 1900s, a surgical proce- 
dure was described; however, because 
of the poor results, the main treat- 
ment was to position the patient with 
the face down or use some type of 
apparatus to hold the tongue and 
mandible forward. The death rates 
reported were as high as 65%. In 1946, 
Douglas? described and reported a 
modification of an earlier lip-tongue 
adhesion procedure. Douglas denuded 
the mucosa from the tip of the tongue, 
floor of the mouth, alveolus, and buc- 
cal surface of the lower lip, and he 
sutured this together with a stay 
suture from the dorsum of the tongue. 
He treated six patients; only one 
patient, a premature infant, died. 
Since then, as this procedure and vari- 
ous modifications have peen used, the 
death rate has been reduced to 5% to 
30%. Many of the deaths are caused by 
associated congenital defects, cardiac 
disorders, and prematurity. Some in- 
vestigators have recommended. tra- 
cheotomy, but it is condemned by oth- 
ers." 

Another surgical treatment is the 
use of a Kirschner wire through the 
angle of the mandible, as reported by 
Hadley and Johnson. In this case 
report, the wire had to be removed at 
59 days because of skin breakdown. 
There is associated risk to the vascular 
and neural structures in the area. 
Oeconomopoulos* used a suture from 
the base of the tongue through the 
mandible. He reported four cases but 
gave no follow-up data as to the effect 
on the permanent dentition. Lapidot 
et al! placed a suture from the base of 
the tongue around the hyoid bone in 
one patient. It was done at four weeks 
in a relatively mild case. Most 
of the other reported procedures 
are modifications of the Douglas 
procedure." 

I had used a modification of the 
Douglas procedure in infants with 
Pierre Robin syndrome and airway 
obstruction, as described by Randall 
and Hamilton.” It gave good relief of 
the respiratory problem; however, 
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A, Typical position of tongue in infant with Pierre Robin anomaloid. B, Denuded areas on 





































































































undersurface of tongue and buccal surface of lower lip. C, Position of stay sutures over 
bolsters in anterior and posterior sides of tongue. D, Lateral view of stay sutures in 
anterior and posterior sides of tongue. (From Reconstructive Plastic Surgery by John M. 


Converse, 1977.) 


after one to two weeks, the lip-tongue 
adhesion would frequently separate 
because of the angle of the pull over 
the mandible and below the chin. To 
alleviate the problem, I have added a 
second stay suture to approximate the 
adhesion. 


TECHNIQUE 


The procedure is done under general 
anesthesia. In many cases, the patient 
already has a nasal endotracheal tube in 
place. Because of the small mandible and 
posteriorly placed tongue, these infants are 
difficult to intubate, and due care must be 
taken during induction (Figure). The face 
is prepared with the chin and neck in the 
field. 

A stay suture of 2-0 silk is placed in the 
tip of the tongue. A small amount of 0.5% 
lidocaine hydrochloride with 1:200,000 epi- 


nephrine hydrochloride is infiltrated on the 
undersurface of the tongue and inner sur- 
face of the lower lip. On the undersurface 
of the tongue between Wharton’s ducts 
and the tip, an area (width, 2.0 cm; height, 
1.0 to 1.5 em) is denuded to the muscle. Care 
must be taken to protect Wharton’s ducts 
by staying at least 2 to 3 mm superior to 
their orifices. A corresponding sized area is 
denuded on the inner surface of the lower 
lip from the superior labial suleus (Fig- 
ure). 

Next, a large 3% curve, taper needle with 
a 2-0 permanent suture is passed from the 
base of the tongue, 1.0 em from the mid- 
line, to come out in the denuded area on the 
undersurface of the tongue. This is accom- 
plished by pulling on the stay sutures in the 
tip of the tongue and pulling the tongue to 
the opposite side while the needle is placed 
in the area of the circumvallate papillae. A 
1.5-em piece of a 8 F rubber cdtheter (or 
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button) is then threaded over the suture, 
and the other end of the suture is passed in 
the same way through the opposite side of 
the tongue. Pulling on this suture should 
now easily bring the tongue forward in the 
mouth (Figure). 

Interrupted 4-0 polyglycolic acid (Dexon) 
sutures are then used to approximate the 
inferior and lateral edges of the denuded 
areas of the undersurface of the tongue 
and lip. The sutures from the base of the 
tongue are now passed through the 
denuded lower lip area beneath the skin 
and brought out in the submental crease 
under the chin (Figure). A second suture of 
2-0 material is placed in the anterior third 
of the tongue on its dorsal surface, and it is 
brought out in the denuded area of the 
undersurface of the tongue. Each side 
should be approximately 1 cm from the 
midline and should be threaded over a 
bolster of red rubber catheter. These 
Sutures are then passed through the 
denuded area of the lower lip and brought 
out in the mental crease between the men- 
tum and vermilion border of the lower lip 
(Figure). 

The first stay suture is now tied over 
another bolster of red rubber catheter, 
tight enough to pull the base of the tongue 
forward for a good airway. The second stay 
suture is tied over a bolster of red rubber 
catheter to approximate the denuded area 
and take the tension off the interrupted 
polyglycolic acid sutures. This prevents the 
constant working of the tip of the tongue 
from separating the denuded areas. The 
superior edges of the denuded surfaces are 
now closed with interrupted 4-0 polygly- 
colic acid sutures. 

The nasal endotracheal tube is left in 
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place for 12 to 24 hours in case there is 
substantial swelling or bleeding at the base 
of the tongue. The infant is fed intrave- 
nously until adequate oral fluids can be 
taken; these fluids are started in 24 to 48 
hours by gavage feedings or bulb syringe. 
By one week, the infant should be able to 
use a large, soft nipple with large orifices 
as any other infant with cleft palate. 

The suture in the base of the tongue is 
removed at two to three weeks, and the 
suture in the anterior part of the tongue is 
removed one week later if the adhesion is 
well healed. 

If the infant is growing and doing well, 
the adhesion may be taken down at 6 to 12 
months of age. I prefer to do it at a 
separate setting from the repair of the 
cleft palate to minimize potential airway 
problems. 


RESULTS 


I have treated six cases of Pierre 
Robin syndrome. Five of these cases 
have required the previously describ- 
ed procedure. One patient had mini- 
mal symptoms and was treated with 
positioning alone. Another patient 
was initially treated with a modifica- 
tion of the Douglas lip-tongue adhe- 
sion, as described by Randall and 
Hamilton." At ten days, because of 
the angle of the pull, the adhesion 
broke down, and the patient required 
a second procedure. At this time, the 
second stay suture from the anterior 
part of the tongue was added through 
the lip at the mental crease. The adhe- 
sion then healed nicely, and the stay 
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sutures were removed at six weeks. 

With the inclusion of this patient, I 
have treated five patients without 
breakdown and without any postoper- 
ative upper airway problems. Three 
patients have been discharged at sev- 
en to 14 days postoperatively. One 
patient had a poor suck and received 
gavage feedings for four weeks. 

Two of the patients have had asso- 
ciated skeletal abnormalities and ab- 
normal chest and rib development. 
One of these patients died at the age 
of 2'% years of increasing respiratory 
problems associated with the chest 
abnormality. This was not related to 
the Pierre Robin abnormality. One 
child has dystrophic dwarfism. The 
three remaining children are normal, 
except for their cleft palates. The cleft 
palates have been repaired at 12 to 15 
months of age. 

The only complication has been the 
loss of a red rubber catheter bolster on 
the back of the tongue in one patient. 
It has not caused a problem, and I 
assume it cut out of the suture and 
was swallowed. The bolsters leave 
small inconspicuous scars, measuring 
1 to.2 mm in diameter, where the | 
suture exits from the skin. 


The Figure is reproduced, with modifications, 
with permission from John M. Converse, MD, and 
WB Saunders: Co, Philadelphia (Reconstructive 
Plastic Surgery, 1977, vol 4, p 2242). 
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Two Years of Otolaryngology in 
Ghana, West Africa 


James P. Murphy, MD 


è Interesting and rewarding cases were 
observed and treated by an American 
otolaryngologist who worked in Ghana, 
West Africa. The otolaryngologist treated 
such diseases as Burkitt's lymphoma, 
onchocerciasis, and scleroma, as well as 
other conditions, including tubercular 
cervical adenitis, chloroquine phos- 
phate-induced hearing loss, and chronic 
otitis media resulting from measles and 
mainutrition. 

(Arch Otolaryngol 1981;107:422-424) 


wo years of ear, nose, and throat 
(ENT) praetice in Ghana, West 
Africa, exposes one to. Burkitt’s lym- 
phoma, onchocerciasis, scleroma, and 
many other ENT diseases that are 
consistent with a tropical. region. 
Although malaria and onchocerciasis 
are among the most. prevalent dis- 
eases throughout the world, many 
American physicians are totally un- 
familiar with them. 
In this article, special emphasis is 
given to Burkitt's lymphoma, oncho- 
cerciasis, scleroma, other diseases that 
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affect the head and neck, and some 
common otologic disorders. 


BURKITT’S LYMPHOMA 


Burkitt’s lymphoma is a disease 
that oecurs in African children wheth- 
er they are blacks, whites, natives, or 
foreigners. This disease is believed to 
be caused by a virus that is transmit- 
ted through the bite of a mosquito,’ 
but it is only found within certain 
temperature, altitude, and latitude 
ranges. 

In the area in which I worked, chil- 
dren between 3 and 19 years of age 
with Burkitt’s lymphoma had a pain- 
less enlargement of the mandible with 
loosening of the teeth, enlargement of 
the zygomatic maxillary complex, en- 
largement of the thyroid and salivary 
glands, a neck mass, and/or ocular 
proptosis. On abdominal palpation, 
retroperitoneal and/or ovarian 
masses were frequently noted as 
well. 

Although this multifocal lymphoma 
could easily be diagnosed clinically, 
needle aspiration was readily obtain- 
able and showed the typical “starry- 
sky” histologic features of immature 
lymphocytes with scattered histio- 
cytes. In the course of the disease, 
involvement of the dura and leptome- 
ninges also developed in many chil- 
dren. 

Early studies showed cyclophos- 


phamide to be effeetive in the treat- 
ment of this disease,” but treatment is 
rapidly changing, as is chemotherapy 
in general. Side effects of this partic- 
ular drug include nausea, vomiting, 
alopecia, and hemorrhagic cystitis. 
Since cyclophosphamide does not cross 
the blood-brain barrier, I used intra- 
thecal methotrexate. The best results 
were obtained with a multidrug pro- 
gram in Burkitt’s lymphoma stage I. 
However, in a rural setting as that in 
Ghana, the conditions of most children 
were stages II or IV," and the only 
drugs available were cyclophospha- 
mide and methotrexate. Although the 
original mass diminished sharply in 
size in most children, enlargement 
would recur within four months. This 
same sequence could be observed dur- 
ing three or four treatment periods, 
after which death would then ensue. 
Because of the extreme poverty of the 
people and their lack of transporta- 
tion, patients were unable to travel 
the 800 km (500 miles) necessary to 
reach a destination where multiche- 
motherapeutic drugs were available. 
Indeed, even when this was possible, 
patients with Burkitt’s lymphoma 
stages III] and IV did not respond 
well. 


ONCHOCERCIASIS 


Onchocerciasis, or “river blindness,” 
is caused by the roundworm Onchocer- 
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ca volvulus.* This disease is transmit- 
ted by the black fly, which breeds 
along the fast-flowing rivers of Africa 
and Central and South America. The 
fly bites humans and transmits the 
filariae, which then form into adult 
worms. These adult worms produce 
microfilariae, which then migrate 
throughout the body and cause blind- 
ness, 

Some patients initially have nodules 
about the head and neck that serve as 
the sites of the adult worm. Pruritus 
and dimness of vision are common 
symptoms. Examination of the eyes 
may show punctate keratitis, pannus 
formation, corneal fibrosis, and/or 
optic atrophy. The pretibial skin is 
depigmented in a speckled manner. 

Diagnosis is made by taking a skin 
snip and placing it in normal saline 
solution for a half hour. The solution is 
then examined, and the microfilariae 
can be seen swimming about. A sec- 
ond diagnostic method is slitlamp 
examination of the cornea and anteri- 
or chamber where the microfilariae 
ean be observed. A third method of 
diagnosis is to start treatment with 50 
mg of diethylcarbamazine citrate, 
which will cause a severe pruritus in 
patients with harboring microfilar- 
iae. 

Ideal medical care for this disease 
should be under the supervision of an 
ophthalmologist, since keratitis and 
` iritis may occur and cause blindness. 
The following regimen is used in the 
treatment of the microfilariae: day 
one, 50 mg of diethylearbamazine 
citrate; day two, 50 mg of diethylear- 
‘bamazine citrate three times daily; 
day three, 100 mg of diethylearbama- 
zine citrate three times daily; and 
days 4 through twenty-one, 3 mg/kg 
of diethylcarbamazine citrate three 
times daily. Treatment of the adult 
worms is surgical removal of the cyst, 
when feasible. However, because of 
the great many patients with up to 
200 cysts about the head, neck, and 
trunk, excision is impractical. Medical 
treatment of the adult worms is given 
with suramin sodium, 1 g given intra- 
venously each week for six weeks. 
Since suramin causes nephrotoxic 
effects, the urine must then be exam- 
ined for casts and protein. 

The havoc that results from this 


. 
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disease is difficult to imagine, since 
50% of the villagers older than the age 
of 25 years who live along the tribu- 
tary of the Volta River are blind. 
Children guiding sightless adults is a 
familiar occurrence. At present, the 
World Health Organization is at- 
tempting to break the cycle and exter- 
minate the black fly. However, since 
this disease affects 30 million people 
in Africa and 1 million people in Cen- 
tral and South America,’ the task is 
not an easy one. World Health Organ- 
ization authorities state that it will be 
20 years before the present reservoir 
of patients who now have onchocercia- 
sis dies out. 


SCLEROMA 


Scleroma, a disease of the nose and 
larynx caused by the bacteria Kleb- 
siella rhinoscleromatis,* was of special 
interest during my African experi- 
ence. Many patients initially had what 
appeared to be ozena. Family mem- 
bers would bring these patients in and 
complain of a foul odor that emanated 
from the nose. The patients, them- 
selves, complained of frequent epis- 
taxis, nasal congestion, and anosmia, 
Biopsy specimens were sent to the US 
Armed Forces Institute of Pathology, 
Washington, DC, where the diagnosis 
of scleroma was made from observa- 
tion of the characteristic foamy Miku- 
licz’ cell, which contains the bacteria K 
rhinoscleromatis. To my knowledge, 
this resulted in the first report of the 
disease in West Africa. 

Examination of the nose showed 
atrophic, hemorrhagic turbinates with 
copious foul exudate. Although sclero- 
ma can involve the pharynx and 
larynx, I did not see this. Most of the 
cases were in the early infectious 
stage, and I did not observe the 
chronic fibrosis and stenosis of late- 
stage scleroma.’ The disease has low 
infectivity and is usually transmitted 
to other family members after long 
exposure. 

Treatment consisted of 1 g of strep- 
tomycin sulfate every other day for 
four weeks; this treatment was fol- 
lowed by 1 g of tetracycline hydrochlo- 
ride every day for five months. Other 
treatment protocols include tetracy- 
cline or cephalexin monohydrate daily 
for four months, or tetracycline for six 


. 


weeks, followed by sulfamethoxazole 
and trimethoprim for four weeks.’ 

Scleroma is endemic in eastern 
Europe, southern Asia, central Africa, 
and Central and South America. With 
the ease and rapidity of world travel, 
recognition of this pathologic entity 
should be entertained in the United 
States. Within one month of my 
return to New Jersey, I diagnosed and 
successfully treated scleroma in a 
Guatemalan. 


OTHER DISEASES AFFECTING 
THE HEAD AND NECK 


Treatment of congenital abnormali- 
ties among the people of Ghana has 
only started in recent times. Custom 
still permits many malformed infants 
to be put to death shortly after birth. 
However, because of the existence and 
presence of modern medicine, parents 
are gradually, albeit cautiously, bring- 
ing their children in for treatment. 

Children with large teratomas and 
adults with uncorrected cleft lips and 
palates walk into hospitals and pres- 
ent physicians with a challenge that is 
not often met. during ten years of 
medical practice in the United States. 
Nevertheless, since African society is 
accustomed to deformities, exerting 
little pressure on the person involved, 
some of these people were content ` 
with their status and did not wish any 
reconstructive surgery. 

Before the use of penicillin G pro- 
caine treatment, yaws caused total 
destruction of the nose and left a 
number of people in need of total 
nasal reconstruction. Malnutrition in 
children was complicated by nomas. 
These large buccal cavities require 
antibiotics, nutrition, and, later, ex- 
tensive facial reconstruction. 

Malaria was so prevalent that every 
patient was automatically treated for 
it when admitted to the hospital. 
Among the multiple symptoms of mal- 
aria, vertigo was common. The drug, 
chloroquine phosphate, used in the 
treatment of malaria, frequently re- 
sulted in both a temporary hearing 
threshold shift and transient vertigo, 
with a duration of up to four days. It is 
my impression that intramuscular 
(IM) chloroquine administered to 
pregnant women can produce congen- 
itally deaf infants. Although the Gha- 
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naians believed that IM administra- 
tion was better than taking the drug 
orally, there is no indication for this in 
pregnant women. 

Tubercular cervical adenitis was a 
common occurrence. Social custom and 
the lack of refrigeration do not allow 
the people to drink milk. Many of 
these patients had normal chest x-ray 
films. Cervical nodes were multiple 
and matted. 

A tuberculous mother who breast- 
fed her infant resulted in the develop- 
ment of primary tuberculosis of the 
tongue in the infant. The infant had 
macroglossia to such an extent that it 
caused upper airway obstruction and 
malnutrition. This condition necessi- 
tated a tracheostomy, which was fol- 
lowed by nasogastric alimentation for 
several months. 

Tuberculosis of the larynx had the 
appearance of carcinoma. The entire 
larynx would be hyperemic with exu- 
date. Severe hoarseness and breath- 
lessness would be present. The disease 
has become more common in the last 
50 years and is thought to be a result 
of working in the country’s gold and 
silver mines. 

Cancer of the larynx and lung was 
conspicuous in its absence. Smoking is 
rare among the 3 million inhabitants 
of this remote area. 

Although immunizations were gen- 
. erally uncommon, classic diphtheria 
with gray pharyngeal membranes, 
subsequent ninth cranial nerve paral- 
ysis, and cardiac toxicity was seldom 
seen. Diphtheria of the skin frequent- 
ly developed in children at an early 
age. This condition was a benign dis- 
ease and led to active immunity 
against diphtheria itself. 

Extremely large goiters were often 
observed. Groundnuts were an impor- 
tant part of the Ghanaian diet, and 
African physicians believed that this 
food staple was goitrogenic. 


OTOLOGIC DISORDERS 


Chronic otitis media with large cen- 
tral perforations, shortening of the 
malleus handle, and erosion of the 
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incus was common. Typically, mal- 
nourished children with low hemoglo- 
bin levels from hookworm and malaria 
would contract measles, a leading 
cause of death in Africa. Otitis media 
frequently developed in these chil- 
dren, and the eardrum and ossicles 
would dissolve before one’s eyes. 

The dry sub-Sahara climate did not 
support molds or mites, so asthma, 
allergic rhinitis, and serous otitis 
media were rare. A few cases of 
serous otitis media occurred in the dry 
season, when dust was an everyday 
problem. Few cases of pars flaccida 
cholesteatoma were observed. 

Otosclerosis was not seen. In this 
part of the country, 800 km from the 
coast, there was little crossbreeding 
with white persons, as demonstrated 
by the dark skin of the Ghanaians. 

Noise-induced hearing loss occurred 
from local grinding machines. Drug- 
induced hearing loss resulted from 
treatment by village medicine men in 
the absence of any governmental reg- 
ulation or control. 

There was a school for deaf children 
that was situated in the city of Wa, 
where 53 children had never been 
examined by a physician. All of these 
children were eventually fitted with 
hearing aids. 

Examination of these deaf children 
disclosed cases of rubella syndrome, 
Usher’s syndrome, and some chronic 
otitis media that resulted in a correct- 
able hearing loss. Several children had 
deafness as their sole pathologic enti- 
ty with a noncontributory family his- 
tory. In many instances, I believe that 
this deafness was caused by the pre- 
viously mentioned chloroquine injec- 
tion, which was given as treatment of 
malaria in pregnant women. 


CONCLUSIONS 


Working in an area where there is 
one physician per 20,000 people and 
being the only otolaryngologist for 3 
million inhabitants is truly an incom- 
parable experience. Ear, nose, and 
throat practice consisted of treating 
most of the same problems that are 


seen in the United States, as well as 
those problems unique to a tropical 
region. 

If a physician plans to work in such 
an area, he or she must personally 
supply each and every piece of equip- 
ment. Adjustment must also be made 
to function as proficiently as possible 
without the aid of computed axial 
tomographic scans, radiation therapy, 
blood banks, brainstem evoked re- 
sponse audiometry, and the like. How- 
ever, the immeasurably rewarding 
exposure to an entirely new scope of 
medicine far outweighs any inconve- 
nience or hardship that a physician 
may encounter. 


Vineent J. Hyams, MD, US Armed Forces 
Institute of Pathology, Washington, DC, per- 
formed the studies of the biopsy specimens. 

Starkey Laboratories Inc, Minneapolis, and 
Siemens Hearing Instruments Inc, Union, NJ, 
supplied the hearing aids, P. R. Mallory & Co Ine, 
Tarrytown, NJ, and Eveready, Division of Union 
Carbide Corporation, Danbury, Conn, supplied 
the batteries, and Emsee Laboratories, Elizabeth, 
NJ, manufactured and supplied the custom ear 
molds for the deaf children in this study. 


Nonproprietary Names and 
Trademarks of Drugs 


Cephalexin monohydrate—Ke/foral. 
Sulfamethoxazole and trimethoprim—Bac- 
trim, Septra. 
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A More Precise Technique of Tip Rhinoplasty — 


With a Cartilage-Splitting Incision 


Harry Mittelman, MD 


© One of the possible disadvantages of 
tip rhinoplasty with the use of a cartilage- 
Splitting incision technique is the inability 
to attain nasal tip symmetry in a few 
patients. Surgeons occasionally make an 
error in judgment on the amount of lateral 
crura to be removed and the amount of 
lateral crura to remain. A technique of 
marking the desired positions of the later- 
al crura on the external nose and viewing 
those positions in the nasal vestibule has 
been developed. This technique provides 
greater consistency in attaining better 
results of tip rhinoplasty with good sym- 
metry when the surgeon chooses to use 
this cartilage-splitting technique. 

(Arch Otolaryngol 1981;107:425-427) 


T are a number of surgical 
approaches to tip rhinoplasty. 
The most popular ones are the “deliv- 
ery technique” and the “cartilage- 
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splitting technique.” The delivery 
technique provides a direct view of the 
lateral crura of the lower lateral carti- 
lages. This delivery is accomplished by 
intercartilaginous and marginal inci- 
sions that are followed by appropriate 
dissection to deliver the lateral crura. 
With a direct view of the lateral crura, 
the rhinoplasty surgeon can decide 
how much of the lateral crura should 
remain in the tip and how much of the 
lateral crura should be removed. 

The cartilage-splitting technique 
involves only one “tip incision” and is, 
therefore, faster and easier. I have 
used the technique described by 
Anderson’ in about 40% of cases, while 
I have preferred the use of the deliv- 
ery technique in other cases. Ander- 
son’ popularized the cartilage-split- 
ting approach to tip rhinoplasty in 
1966, and this technique has served 
the facial plastic surgery community 
well. However, it can sometimes be 
less precise than the delivery tech- 
nique because the surgeon is making 
an educated judgment on the amount 
of lateral crura to remain in the tip on 
both sides. Usually, the surgeon’s 
judgment is excellent, but in patients 
with thick skin on the tip or other 
idiosyncrasies, that determination is 


Fig 1.—Intracartilaginous incision line 
made by surgeon's educated judgment. If 
lines are not symmetrical in both nasal 
vestibules, asymmetrical tip is more likely 
to occur postoperatively. 
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Fig 2.—Skin surface lines are marked symmetrically at left. Three or four points along line 
are penetrated at right. 





_ Fig 4.—Needles, at penetration sites, out- 
line intracartilaginous incision for tip 
refinement. 


sometimes difficult. (Fig 1). Occasion- 
ally, the contour of the nasal vestibule 
adds to the difficulty of determining 
the precise line of this vestibular inci- 
sion.. The attainment of a consistent 
nasal tip symmetry with the use of 
this technique may be even more of a 
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Fig 5.—-Portion of lateral crus cephalic to 
intracartilaginous incision is dissected and 
removed. 


problem for the novice rhinoplasty 
surgeon and, particularly, the resident 
in training. 


TECHNIQUE 


The technique for a more precise 
approach to tip rhinoplasty with the use of 





Fig 3.—No. 27-gauge needles (length, 1.27 
cm) should penetrate at right angles (not 
oblique) to skin surface while nasal vestib- 
ular surface is expanded and flattened by 
nasal speculum. 





a cartilage-splitting incision is simple. To 
my knowledge, this technique has not been 
described in the ear, nose, and throat liter- 
ature. 

The first step of this approach is to mark 
the skin surface of the nasal tip to reflect 
the desired contour, ie, the desired border 
line between the cephalic portion of the 
lateral crura to be removed and the rim 
portion of the lateral crura to remain. 
Methylene blue or a commercial marking 
pen can be used to mark the skin surface. 
The trick is to transfer this outline on the 
nasal skin surface into the nasal vestibule. 
When the skin markings are done bilater- 
ally and thought to be symmetrical, several 
21-gauge needles (length, 1.27 em) are 
punetured through the skin surface and 
into the nasal vestibule (Fig 2). It is impor- 
tant that the needle shaft is inserted at a 
right angle to the skin surface when the 
skin penetration begins. At the same time, 
the nasal vestibular alar surface is 
expanded and flattened by a nasal specu- 
lum (Fig 3). I have used three needles on 
each side of the skin surface (one side at a 
time). One needle marks the lateral border 
of the skin surface marking of the nasal 
tip, another needle marks the most medial 
border, and the third needle is placed in the 
middle of the skin surface marking. One 
can use more puncture points if desired. 

If the needles are inserted at right 
angles to the skin surface and if the vestib- 
ular alar surface is expanded with the nasal 
speculum, the needles at the penetration 
sites can transfer the external skin mark- 
ings into the nasal vestibule itself (Fig 4). 
This step essentially draws a line in the 
nasal vestibule where the intracartilagi- 
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Fig 6.--More precise symmetry at left and right is achieved with Cartilage-splitting 

























technique when using needle penetration technique through skin surface markings. 


: nous incision is to be accomplished. With 
this technique, the precise amount of the 
lateral crural cartilages can be removed 
(Fig 5). The nasal tip result. should be as 
symmetrical as the preoperative markings 
on the skin surface of the nasal tip (Fig 
6). 

This more precise approach to a carti- 
lage-splitting incision for tip rhinoplasty 


4 
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lends itself to excellent illustrations and 
demonstrations for teaching purposes. 
This approach. should be: safer and more 
accurate while teaching good judgment to 
the resident in training. This technique is 
an attempt to make a cartilage-splitting 
approach to tip rhinoplasty: more accurate. 
This technique can provide reassurance, 
even to experienced surgeons, that they 





* 


are removing the amount of lateral crura 
that they judge to be desirable with the 
skin surface markings. Thus, it may be a 
useful clinical tool for the practicing rhino- : 
plasty surgeon, as well as a teaching tool 
for the resident in training. 


CONCLUSION 


A more precise technique of a carti- 
lage-splitting tip rhinoplasty has been 
described. In this technique, the sur- ` 
geon marks the skin surface of the _ 
nasal tip to reflect the desired con- z 
tour. Fine needles are then used to 
penetrate the skin surface and punc- i 
ture into the nasal vestibule; thus, the 
external skin markings are trans- 
ferred into the nasal vestibule itself. _ 
This step essentially draws a line on 
the nasal vestibular alar surface, and 


this line provides the most precise 


location for the intracartilaginous 
incisions. This technique can serve as. 
an additional aid to more consistent 
symmetry in tip rhinoplasty when 
choosing the cartilage-splitting (intra- A 
cartilaginous incision). approach to 
nasal tip reconstruction during a rhi- 
noplasty procedure. 
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Elimination of Glabellar Frown Lines 


F. Mark Rafaty, MD 


è A variety of procedures have been 
proposed for the elimination of glabeliar 
frown lines, which indicates that a totally 
satistactory method is not yet available. 
This abnormality may be noted in some 
younger patients who may have no other 
signs of aging. Meloplasty, blepharoplas- 
ty, and brow-lift operations uniformly fail 
to improve the deformity and, in fact, may 
render it more noticeable. With the use of 
a combination of four different proce- 
dures, glabelloplasties were performed in 
38 patients. These four procedures 
included dermabrasion of the rhytids, 
avulsion of the corrugator supercilii mus- 
cles, subdermal augmentation with autog- 
enous dermis or fat, and eversion closure 
with running horizontal mattress sutures. 
These 38 patients in whom glabellopias- 
ties were performed were studied for an 
average follow-up period of 13 months. 
Substantial improvement was noted in 34 
patients. Of this group, the conditions in 
22 patients were considered good, and 
the conditions in 12 patients were 
regarded as fair. in the remaining four 
patients, the improvement was either 
slight or temporary, and the operation was 
regarded as a failure. 

(Arch Otolaryngol 1981;107:428-430) 
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limination of unsightly vertical 
glabellar frown lines is one of 
the most difficult and challenging 
tasks that confronts surgeons who 
specialize in facial esthetics. Although 
mechanical or chemical abrasion of 
the skin may help in the treatment of 
the more superficial type of wrinkles 
of this region, the deep furrows tend 
to resist even the most radical surgical 
procedures, The deformity, whether a 
hereditary type or a habitual trait, is 
generally seen in the older patients. It 
can also occur in some younger 
patients who may have no other signs 
of aging. Routine meloplasty, blepha- 
roplasty, brow-lift, and forehead-lift 
operations usually fail to improve this 
deformity and, in fact, may render it, 
by comparison, more noticeable. 
Numerous techniques have been 
deseribed for the treatment of these 
dynamic frown lines as follows: (1) 
direct excision of the folds and linear 
closure,'? (2) direct double-elliptical 
incision, dermalization of the central 
island, and repair of the overlying 
skin, (8) direct excision with W-plasty 
and skin closure followed by scar der- 
mabrasion at a later date,‘ (4) derma- 
brasion for the superficial frown lines, 
(5) chemical peeling for the superficial 
frown lines, (6) resection of the corru- 
gator supercilii muscles with or with- 
out resection of the procerus muscle** 
(This may be done through a brow 
incision or via a coronal approach.), (7) 
denervation of the temporal branch of 


the facial nerve,’ (8) fascia or dermis- 
fat implantation under the fold,” (9) 
undermining and linear eversion of 
the fold with mattress sutures," (10) 
undermining and insertion of silicone 
rubber sheating between the skin and 
the underlying muscle,’? (11) intra- 
dermal threading with semiabsorb- 
able suture material,’ (12) intrader- 
mal injection of liquid silicone directly 
into the fold. 

This large variety of available tech- 
niques clearly indicates that no single 
satisfactory method is yet available. 
In search of a solution, I have selected 
a multilateral approach that uses a 
combination of four different, ac- 
cepted surgical procedures on each 
deep vertical frown line, so that the 
sum total of the partial benefit de- 
rived from each procedure would add 
up to measurable success. The tech- 
nique involves the following four pro- 
cedures: (1) dermabrasion of the rhy- 
tids, (2) avulsion of the corrugator 
supercilii muscles, (3) subdermal aug- 
mentation with autogenous dermis or 
fat, and (4) eversion closure with run- 
ning horizontal mattress sutures. 


SURGICAL ANATOMY 


The dynamic vertical glabellar 
frown lines are produced by the con- 
traction of the paired corrugator 
supercilii muscles. The corrugator 
muscle arises from the medial end of 
the supraorbital arch, and its fibers 
pass upward and laterally between the 
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Fig 1.~Anatomy of corrugator supercilii muscle. 


fibers of the orbicularis oculi muscle to 
insert into the deep surface of skin 
above the midportion of the eyebrows. 
These muscles pull the eyebrows 
medially, which causes the deformity 
(Fig 1). These muscles are variously 
referred to as “the muscles of pain, 
grief, and suffering.” In addition to 
denoting attentiveness, the contrac- 
tion of the corrugator muscles may 
also be the result of exposure to direct 
sunlight or bright artificial lighting, 
or the contraction may be the mani- 
festation of uncorrected visual acuity 
or astigmatism. 


SURGICAL PROCEDURE 


The operation is performed with the use 
of local anesthesia usually, but not neces- 
sarily, in conjunction with other facial reju- 
venation procedures, eg, meloplasty, bleph- 
aroplasty, or brow-lift or forehead-lift 
operations. The entire length of the verti- 
cal furrow is marked with methylene blue 
and injected with a local anesthetic. With 
the use of a wire brush, a relatively deep 
dermabrasion is done over the fold. 
Through a 1-em transverse incision within 
the medial end of the eyebrow, using a pair 
of small dull-tipped scissors, a subcuta- 
neous tunnel is created under the furrow 
for the graft. With the use of a small 
periosteal elevator, the attachment of the 
corrugator*muscle near the medial end of 
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the supraorbital arch is resected off the 
bone and avulsed with Tkahashi forceps.’ 
Then, an appropriate-sized strip of a free 
dermis-fat graft is obtained from the 
preauricular or submental area for the 
subdermal augmentation of the glabellar 
furrow. De-epithelialized skin that is 
removed during a face-lift or brow-lift 
operation also may be used. The excess fat 
that is removed from the eyelid is not as 
suitable as dermis. However, it can be used 
to fill in the depressions that are created by 
the removal of the corrugator muscles. 
Filling of these depressions is not absolute- 
ly necessary, since they spontaneously 
resolve in time. 

While securing and immobilizing the 
graft under the skin with the thumb and 
the index finger, running horizontal mat- 
tress sutures of 6-0 nylon are placed on 
either side of the frown line with the use of 
2 x 3-mm pieces of nonadherent absorbent 
dressing as bolsters to avoid skin markings 
by the suture material (Fig 2). The eye- 
brow incision is closed with a single 6-0 
chromic catgut suture. A moderate pres- 
sure dressing is applied over the operated 
area. The dressing is removed on the fol- 
lowing day. The abraded area is painted 
twice daily with erythromycin topical oint- 
ment until the crusts have fallen off or are 
removed. The nylon sutures are removed 
ten to 12 days later. The previous vertical 
furrow now appears as an elevated, dis- 
colored ridge that gradually returns to 
normal skin color and flattens out. This 


Fig 2.-Appearance of wound at comple- 
tion of surgery. 





Fig 3.—Comparison of preoperative ap- 
pearance at top and postoperative appear- 
ance at bottom of patient 13 months after 
glabellar rhytidopiasty. 


process may take four to eight weeks and 
occasionally longer. 


RESULTS 


Between January 1977 and Febru- 
ary 1979, thirty-eight patients under- 
went the glabellar rhytidoplasty oper- 
ation as described previously. The 
patients included 34 women and four 
men. Their ages ranged from 29 to 68 
years (average, 51 years of age). The 
follow-up period ranged from seven to 
28 months (average, 13 months). 

The results were graded “good” 
when there was 80% to 100% improve- 
ment of the deformity and “fair” 
when there was 50% to 75% improve- 
ment. The condition of any patient 
with improvement of less than 50% 
was graded as a “poor” result, and the 
operation was considered a failure. Of 
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the total of 38 patients, 22 patients 
(58%) had good results, and 12 patients 
(32%) had fair results, while four 
patients (10%) weře not helped by the 
operation. Figure 3 demonstrates a 
typical good result. 

There were no serious complications 
with this procedure. In one patient, 
the ridge that was created by subder- 
mal augmentation failed to flatten 
out completely after one year. Subcu- 
taneous injection with steroids (triam- 
cinalone acetonide) helped to reduce 
the size of the ridge. In two failure 
cases, more shallow frown lines were 
gradually formed on either side of the 
augmented area because of reattach- 
ment of the corrugator muscles and 
resumption of frowning. 


COMMENT 


Because of the thickness of the skin 
of the glabellar region, any procedure 
that requires a skin incision is inap- 
_ propriate because the resulting scars 
are unacceptable in most cases. Der- 
mabrasion and chemical peeling are 
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helpful in those cases in which the 
frown lines are superficial. Denerva- 
tion of the temporal branch of the 
facial nerve causes ptosis of the eye- 
brows and may be considered an 
“overkill” for the deformity. Intra- 
dermal liquid silicone injection will 
probably prove to be a satisfactory 
technique. Liquid silicone is not yet 
available for general use, and compli- 
cations after injection of this foreign 
material are not rare. 

Incising the corrugator muscle 
alone is not sufficient, since the rate 
of regrowth is high. Even after resec- 
tion of the medial third of the muscle, 
some function returns in a majority of 
patients if the patients are followed 
up long enough. Reexcision of the 
muscle may be repeated through the 
same incision if the problem recurs. 

The following factors make. this 
procedure suitable for consideration: 
(1) No visible scars are produced. (2) 
No significant complications are asso- 
ciated with the procedure. (3) The 
operation may be repeated as neces- 
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sary with no additional scarring. (4) It 
is effective in a majority of cases. 

The disadvantage of the procedure 
is that the patient has to bear the 
inconvenience of having a swollen and 
discolored ridge in the glabellar 
region for several weeks, and the 
patient has to camouflage the area 
with makeup. When informed before- 
hand, most patients accept this incon- 
venience. 


CONCLUSION 


I have related a safe and repeatable 
technique of glabellar rhytidoplasty 
that involves the following four proce- 
dures: (1) dermabrasion of the fold, (2) 
avulsion of the corrugator muscles, (3) 
subdermal augmentation with autoge- 
nous tissues, and (4) linear eversion 
closure. 

Good results were encountered in 
58% of cases, and fair results were 
found in 32% of cases. In the remain- 
ing 10% of the patients, the improve- 
ment was slight or temporary, and the 
operation was regarded as a failure. 
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Introduction of the Janus Flap 


A Modified Pectoralis Major Myocutaneous Flap 


for Cervical Esophageal and Pharyngeal Reconstruction 


Donald Dennis, MD, Haskins Kashima, MD 


® The pectoralis major myocutaneous 
tiap (PMMF), with its design and modified 
applications, is a versatile and reliable 
method for the reconstruction of large 
defects that result from surgical ablation 
or trauma, Defects of the cervical esopha- 
gus (two cases) and pharynx (one case) 
were repaired. in three cases, a technique 
variation of “banked skin” (the Janus 
flap). was used to repair through-and- 
through defects that required two epithe- 
lial surfaces. In two cases, the PMMF was 
harvested after a previous ipsilateral del- 
topectoral flap. The flap survived preoper- 
ative or postoperative radiation in all of 
the cases. Pharyngoesophageal function 
was restored in an average of 19 days, 
with the exception of one case of persis- 
tent carcinoma (63 days). There were no 
major complications or flap failures. 

(Arch Otolaryngol 1981;107:431-435) 
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he Roman god Janus (Fig 1) was 

the god of beginnings after 
whom the month of January was 
named, Janus’ name was selected to 
designate the pectoralis major myocu- 
taneous flap (PMMF), which is modi- 
fied to provide two back-to-back epi- 
thelial surfaces.’ 

The concepts. of resectability and 
palliation for advanced carcinoma of 
the head and neck depend, in part, on 
the ability to restore funetion and 
cosmesis. The resulting surgical de- 
fects in such circumstances are often 
large, have a compromised blood sup- 
ply, are bathed with saliva, and may 
have exposed cartilage, bone, or dura. 
These surgical defects require cover- 
age with tissue that can survive in an 
irradiated field or be irradiated itself. 
The PMMF meets the requirements 
for each of these situations. 


ANATOMY 


The blood supply of the PMMF is 
primarily derived from the pectoral 
branch of the thoracoacromial artery, 
with additional blood supplied by the 
highest thoracic and the lateral tho- 
racic arteries (Fig 2). The pectoral 
branch may arise directly from the 
axillary artery, but most frequently, it 





arises from the © thoracoacromial ` 
branch of the axillary artery. The 
pectoral artery pierces the coracocla- 
vicular fascia near the lateral and 
middle thirds of the clavicle, at the 
upper border of the pectoralis minor, 
and descends. under the pectoralis: 


` major, parallel to its fibers. It supplies 


the pectorales and the mamma and 
anastomoses with the 


lateral anterior thoracic nerve, de- 





Fig 1.~Roman god Janus represents two 
back-to-back skin surfaces of modified 


pectoralis 
(PMMF). 


major myocutaneous flap 
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intercostal 
branches of the internal mammary. 
and lateral thoracic arteries. The — 
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Fig 2.—Anatomy of pectoral artery (from Morris,’ reproduced with permission of 


McGraw-Hill Book Co, New York). 
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Fig 3.—Course of pectoral artery is traced on skin of anterior side of chest wall. 
Crescent-shaped incision is made through pectoralis major muscle, and split-thickness 


skin graft is placed on undersurface. 
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rived from the lateral cord of the 
brachial plexus (the 5th, 6th, and 7th 
cervical nerves), accompanies the pec- 
toral artery and vein to supply the 
pectoralis major muscle. 


TECHNIQUE 


The pectoral branch of the thoracoac- 
romial artery is located with a Doppler, and 
its course is traced on the skin of the 
anterior chest wall (Fig 3). After the defect 
size and required length of the vascular 
pedicle have been determined, the location 
and size of the island pedicle are indicated 
on the anterior chest wall. 

When internal and external skin-lined 
surfaces are required for reconstruction, 
an incision through the skin and pectoralis 
major is made along the inferior half of the 
proposed island pedicle, and care is taken 
to preserve its blood supply (Fig 3). A 
split-thickness skin graft. is sutured to the 
undersurface of the pectoralis major and is 
“banked” a minimum of one week before 
the intended transfer (Fig 3). The banking 
of the PMMF with the split-thickness skin 
graft has several advantages. It ensures 
the graft “take,” eliminates contraction of 
graft size at the final reconstruction, and 
saves at least one hour of operating time 
during the final procedure. The proposed 
myovascular pedicle is exposed by a verti- 
cle skin incision, down to the pectoralis 
major muscle over the pectoral artery; the 
incision extends from the clavicle to the 
island pedicle (Fig 4). The pectoralis major 
fascia is incised vertically, lateral to the 
pectoral artery just below the clavicle. The 
pectoralis major is split along its fibers 
bluntly and dissected from the underlying 
pectoralis minor muscle (Fig 4). Dissecting 
medially, the pectoral artery is identified 
as it exits the coracoclavicular fascia and 
attaches to the undersurface of the pecto- 
ralis major. With the pectoral artery in 
view, the pectoralis major muscle is incised 
on either side of the pectoral artery down 
to the island pedicle. The island pedicle is 
isolated, and the underlying muscle is 
sutured to the subcutaneous skin to pre- 
vent shearing of the cutaneous blood sup- 
ply during the transfer. The island pedicle 
is delivered and secured to the recipient 
site (Fig 5). 

With few exceptions, the donor site can 
be closed in a “T” fashion by advancement 
flaps. Suction-drainage is used. When only 
the island tissue is needed, the pectoral 
artery can be dissected with a harrow 
pedicle of the pectoralis major muscle and 
passed subcutaneously for use anywhere 
from the ipsilateral parietal area to the 
contralateral aspect of the neck. When 
subcutaneous tissue bulk amd carotid 
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artery protection are desirable, a wider 
pedicle of pectoralis major muscle is used 
(Fig 4). 


REPORT OF CASES 


Case 1.~A 49-year-old man with a 
T3N1MO carcinoma of the tonsil” was 
treated with a full course of radiation 
therapy (Fig 6). A massive hemorrhage 
required emergency ligation of the left 
common carotid artery, Tumor persisted 
with an ulcer of the left base of the tongue 
and hypopharynx. A laryngectomy, left 


radical neck dissection, left carotid artery. 


resection were performed, and a planned 
pharyngostome was created. The exposed 
neck tissue was covered with a left. delto- 
pectoral (D-P) flap. After six months, the 
pharyngostome was closed with a left 
PMMF with a banked split-thickness skin 
graft (Janus flap) that was placed one 
week before the final closure. This case 
illustrates closure of a planned pharyngos- 
tome, in a previously radiated field, with 
ligation of the ipsilateral carotid artery 
with the use of the D-P flap and, later, the 
PMMF, both from the same side. Normal 
function was restored two weeks postoper- 
atively. The total time for oropharyngeal 
function restoration was 22 days. 

Case 2.~A 62-year-old man with a 
T3NOMO carcinoma of the hypopharynx 
had a laryngopharyngectomy, left. radical 
neck dissection, and partial cervical esoph- 
ageetomy with planned pharyngoesopha- 
gostome (Fig 7). The initial repair with a 
tubed cervical skin and D-P flap resulted in 
stenosis, A PMMF with banked skin was 
successfully used in the revision operations 
(Fig 3 through 5). The PMMF was banked 
(Janus flap) two weeks before the final 
reconstruction. The patient began a soft 
diet after 17 days. A No. 50 Maloney dilator 
was passed at seven months. 

Case 3.—A 62-year-old man had T4N2M0 
left pyriform sinus carcinoma (Fig 8). He 
initially underwent a left radical neck dis- 
section in 1977 at another hospital; the 
primary tumor was undetected. After radi- 
ation (six months later), laryngectomy 
(three months later), and recurrence (six 
months later), an en bloe excision of the 
skin on the left side of the neck, cervical 
esophagus, and left carotid artery was 
performed with formation of pharyngo- 
esophagostome. Cervical esophageal recon- 
struction was achieved with a PMMF from 
the left side, with banked skin (Janus flap). 
The skin was banked two weeks before the 
final reconstruction. This case illustrates a 
planned cervical esophageal reconstruction 
in an irradiated field with the ipsilateral 
carotid artery excised. The PMMF is used 
from the same side as the previous D-P 
flap. Pharyngoesophageal function was 
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Fig 4.—Pectoral artery is located in plane between pectorales. Pectoral artery is under 


direct observation during dissection of myovascular pedicle. 
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Fig 5.—Myovascular pedicle is transferred subcutaneously to recipient site for esopha- 
geal reconstruction. Skin graft of PMMF is sutured to posterior aspect of esophageal wali 
to complete lumen lining. 
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Fig 6.—Left, Planned pharyngostome showing esophagostome and deltopectoral flap 
covering skin of anterior side of neck. Feeding tube enters cervical esophagus. Right, 
Four weeks postoperatively, pharyngostome closure with good function (case 1). 


Fig 7.—Left, View from above with Babcock’s clamp on anterior border of cervical 
s. Skin of anterior side of neck is posterior wall of new cervical esophagus. 
Right, Immediate postoperative view of cervical esophageal recon 
Janus flap as shown in Fig 3 through 5 (case 2). 


struction with use of 





ical esophageal reconstruction as shown in Fig 5. Right, Ten weeks 
postoperatively, with functional cervical esophageal closure (case 3). 


Fig 8.—Left, Cerv 


Arch Otolaryngol—Vol 107, July 1981 


restored in 63 days despite persistent can- 
cer in the hypopharynx. 


COMMENT 


Ariyan* demonstrated the versatili- 
ty of the PMMF. He reported cases 
using the PMMF in reconstruction of 
the orbit, floor of the anterior cranial 
fossa and orbit, and two floor of 
mouth cases. In selected cases of carci- 
noma of the cervical esophagus, post- 
cricoid area, pyriform sinus, and pos- 
terior hypopharynx that require total 
laryngopharyngoesophagectomy, pri- 
mary reconstruction of the cervical 
esophagus can be accomplished by 
forming a skin-lined tube with the 
external skin of the PMMF.’ 

Previous methods of pharyngo- 
esophageal reconstruction include the 
use of local neck skin in the Wookey 
operation or one of its modifications; 
the use of adjacent cutaneous flaps, 
most commonly D-P flaps or colon 
interposition’ (Table). Each of these 
methods of esophageal reconstruction 
has disadvantages. The Wookey-type 
reconstruction is limited to the nonir- 
radiated patient. Staged reconstruc- 
tion requires an average of 60 days to 
complete,’ and this precludes useful 
postoperative irradiation. Intralumi- 
nal hair growth and postoperative 
stenosis are common problems. 

Regional flaps, eg, the D-P flap, 
require a minimum of two stages and 
take an average of 68 days to establish 
function. 

After delay, four anterior thoracic 
perforators represent the sole blood 
supply of the D-P flap. It then 
becomes an axial flap so that the 
lateral cutaneous portion of the flap 
does not achieve a 100% survival.’ The 
ultimate survival of the D-P flap is 
dependent on the blood supply from 
the recipient site that is often in an 
irradiated field. Although the D-P 
flap can be elevated to the shoulder 
undelayed, without delay, it will not 
reach the upper part of the face. Fur- 
thermore, it requires a wide base and 
does not furnish bulk for large 
defects. Skin grafts inserted into the 
donor site add to the morbidity and 
cosmetic deformity. Primary single- 
stage reconstruction is not possible 
because the pedicle base usually 
requires division and exaision, or 


q 


Janus Flap—Dennis & Kashima 


. 





Comparison of Time for Functional Restoration With Use 
of Four Major Methods of Cervical Esophageal Reconstruction 


Source, yr 


Carpenter et al,‘ 1979 
Carpenter et al,’ 1979 
Carpenter et al,‘ 1979 
Present study 


return of the base to its former loca- 
tion. 


Colon interposition invokes the in- 


creased morbidity of an abdominal 
operation. Two intra-abdominal anas- 
tomoses are involved, and the morbid- 
ity of anastomosis failure is great 
(21%).* The average time for return of 
function with the use of a colon trans- 
position has been reported to be 33 
days. 

We have described the further use 
of the PMMF in upper aerodigestive 
tract reconstruction. A planned see- 
ondary reconstruction can be accom- 
plished by using the PMMF, lined 
with banked (Janus flap) skin, as 
shown in Fig 5. Reconstruction of the 
pharyngoesophagus with the PMMF 
has distinct advantages over currently 
used methods. The PMMF is an axial 
flap with its own permanent blood 
supply that is independent of the 
blood supply of the recipient. site; 
therefore, it can be used effectively in 
an irradiated field. Immediate one- 
stage reconstruction can be accom- 
plished with return of swallowing 
function in two weeks, and postopera- 


Meeting.—The First Con 
be held Dec 9-13, 1981 
Organizing Committee, 
ment of Otolaryngology, Siriraj Hospital, Bangkok 7, Thailand. 


Method No. of Days 


Locat skin flaps (Wookey) 60 
Adjacent cutaneous flaps 68 
Colon interposition _ 33 
Janus flap 19 





tive radiation can be started without 
delay. Secondary reconstruction can 
be accomplished in two stages, and 
swallowing function can be achieved 
within three weeks. The technique 
does not require delay or retrieval 
steps. Since the donor site can most 
often be closed primarily, there is 
little or no cosmetic deformity, and a 
skin graft is not required. 


CONCLUSION 


The technique modification of pre- 
liminary banking a split-thickness 
skin graft into the PMMF (Janus flap) 
has been described in three cases. 
First, the PMMF was harvested from 
the same chest wall that previously 
served as the donor site for a deltopec- 
toral flap. Second, in two cases, the 
PMMF was used after ipsilateral ca- 
rotid artery ligation. Third, in all of 
the cases, radiation therapy preceded 
or followed the successful pedicle 
transfer. Fourth, we encountered: no 
major complications or flap failures. 

The PMMF offers the following 
advantages: (1) It is an axial flap with 
a permanent blood supply. (2) Primary 


(one-stage) and secondary (two-stage) 
pharyngeal or esophageal reconstruc- 
tion can restore function in two and 


three weeks, respectively. (8) Delay aoe 


and retrieval steps are not required. 
(4) Primary closure of the donor site is 
usual. (5) The flap will survive even 
when the vascular supply of the recep- 
tor site is compromised. (6) The tarot- : 
id artery can be protected. (7) The 
PMMF permits immediate restora- 
tion of oral and pharyngoesophageal 
function, which is an important physi- 
cal and psychological advantage. 

By improving the immediate recon- 
struction capability, the concepts of 
resectability and. palliation for ad- 
vanced carcinoma of the head and 
neck are expanded. 


Figure 1 (the Roman coin of the god Janus) is 
reproduced. with permission of the Librairie. 
Larousse, Paris. Figure 2 is reproduced with 
permission of McGraw-Hill Book Co, New York 
(Morris H: Human Anatomy, 1953, p 676). 

The Johns Hopkins otolaryngology residents : 
provided the assistance necessary to prepare this 
manuscript. Walter Denn prepared the drawings, 
and Grace Brzozowski and Sarah Simpson typed 
the manuscript. : 
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gress of The ASEAN Otorhinolaryngologist Federation will 
, in Pattaya, Thailand. For more information, write The 


The First ASEAN ORL Congress, Secretarial Office, Depart- 


Meeting.—The 67th annual Clinical Congress of The American College of Surgeons, the 
largest convention of surgeons in the world, will be held Oct 11-16, 1981, in San Francisco. 
Headquarters for the Congress will be the Fairmont and the San Francisco Hilton 
hotels. 

For further information, contact Edwin W. Gerrish, MD, Director, Assembly Depart- 
ment, The American College of Surgeons, 55 E Erie St, Chicago, IL 60611. 
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The Rotating Burr in Rhinoplasty 


Wilfred S. Goodman, MD, FRCS(C) 


© This article introduces the use of the 
familiar rotating burr for surgery of the 
nasal dorsum and focuses on three 
aspects—surgery of the fronto-nasal an- 
gle, narrowing of the wide nasal dorsum, 
and augmentation of the nasal dorsum by 
autogenous bone grafts. External rhino- 
plasty provides the necessary visualiza- 
tion to permit the use of the rotating 
burr. 

(Arch Otolaryngol 1981;107:436-438) 


peee rhinoplasty? permits 
many surgical procedures of the 
nasal dorsum that are difficult or 
impossible to perform with the use of 
the subcutaneous approach. This is 
directly related to the better surgical 
exposure of the dorsum of the nose. 

The rotating burr is well known to 
otolaryngologists in the performance 
of temporal bone surgery and has 
largely replaced the use of mallets, 
gauges, and curettes. This article 
introduces the use of the rotating burr 
for surgery of the nasal dorsum and 
focuses on three aspects of surgery of 
the dorsum. 
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Fig 1.—Preoperative (left) and postoperative (right) appearances of patient with poorly 





developed frontonasal angle that has been accentuated and lowered. 


SURGERY OF THE 
FRONTONASAL ANGLE 


The generally accepted method of 
shortening the long nose is by trim- 
ming the caudal border of the septal 
cartilage, excising the cephalic part of 
the lateral crura of the lower lateral 
cartilages, trimming the caudal bor- 
der of the upper lateral cartilages, and 
effecting tip rotation. However, there 
are patients with long noses in whom 
these procedures do not produce the 
desired cosmetic result. 

It is well known that the removal of 


a dorsal hump increases the apparent 
length of the nose. As the length of 
the nose is measured from the fron- 
tonasal angle to the tip, lowering of 
the frontonasal angle will decrease 
the length of the nose and also will 
shorten the nose by an illusory effect. 
Similarly, the poorly developed fron- 
tonasal angle may be accentuated, as 
well as being lowered, to achieve the 
desired cosmetic result (Fig 1). 
Alteration of the frontonasal angle 
usually has been accomplished with 
the use of mallets, chisels, and rasps. 


q 
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This is difficult and, at times, frus- 
trating surgery. I have found that the 
use of the rotating burr has greatly 
facilitated this aspect of nasal sur- 
gery. Figure 2 shows the burr in 
action and shows the excellent surgi- 
cal exposure that one obtains of the 
frontonasal angle during external rhi- 
noplasty. The dorsal skin flap is pro- 
tected by the use of a long Aufrecht 
retractor. 

A review of operations that I per- 
formed indicates that the frontonasal 
angle is materially altered in 15% of 
patients. The use of the rotating burr 
has improved the quality and the ease 
of this type of surgery. 


WIDE NOSE 


The wide nose without a hump is 
not esthetically pleasing. The wide 
nose is narrowed by the excision of the 
midline structures of the nasal dorsum 
with reapproximation of the two slop- 
ing sides. While the cartilaginous por- 
tion and the thinner parts of the nasal 
bones are readily resected by a chisel, 
mallet, and double-action-serrated 
scissors, the heavy, thick bone at the 
frontonasal angle is difficult to 
remove, * 
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Fig 2.—Left, Rotating burr is used to lower frontonasal angle. 
Right, Artist's drawing is mirror image of photograph. 


Fig 3.—Left, Wide nose, corrected by removal of 9 mm of dorsal midline structures. Right, 


Postoperative appearance. 


The rotating burr is used to remove 
the thick bone at the frontonasal 
angle. It is also used to thin the bone 
laterally in preparation for the reap- 
proximation of the right and left com- 
plexes after lateral and transverse 
osteotomies have been performed. If 
this lateral thinning is not done, there 


will be a distinct ridge at the site of 
the transverse osteotomy. Figure 3 
shows the preoperative and postopera- 
tive appearances of a patient with a 
wide nose that was corrected by the 
removal of 9 mm of dorsal structures. 
With the use of wide and beveled 
lateral osteotomies, there is no diffi- 
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Fig 4.—Left, Appearance of patient before injury. Center, Appearance after injury and surgery. 








Right, Eighteen months after revision surgery with autogenous. bone augmentation. 


culty in closing the 9-mm width of the 
open roof. 


DORSAL AUGMENTATION 


For several years, the rotating burr 
has been used to seulpture the autoge- 
nous bone graft that is used in aug- 
mentation rhinoplasty (Jerry S. Chap- 
nik, oral communication, 1977). More 
recently, the rotating burr has been 
used in the preparation of the recipi- 
ent site for the graft rather than 
relying on bone rasps. The patient 
shown in Fig 4, left, suffered a nasal 
injury that was corrected by septorhi- 
noplasty after which an infection 
developed with disastrous results (Fig 
4, center). He also had a perforation 
(width, 8 em) of the nasal septum. 
With the use of autogenous bone from 
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the iliac crest, a satisfactory result 
(Fig 4, right) was obtained by exter- 
nal rhinoplasty. 


COMMENT 


Surgery of the nasal dorsum can be 
accomplished in several ways with the 
use of various instruments. The rotat- 
ing burr has been used during the past 
two years for the previously described 
surgery without incident. The long 
Aufrecht retractor seems to provide 
sufficient protection for the overlying 
skin. Alteration of this retractor by 
the addition of metal sides should 
provide additional protection. The size 
of the burr is dependent on the area of 
surgery. Diamond burrs are used 
when adequate protection cannot be 
assured. 


Any surgery of the frontonasal 
angle results in more tissue reaction 
and periorbital ecchymosis. It has 
been my impression that the swelling 
and ecchymosis has not been as severe 
with the use of the rotating burr. 
Another advantage for the use of the 
rotating burr is that one obtains a 
smoother bony dorsum and, hence, an 
improvement of the cosmetic result. 


An unknown course participant at the 1978 
Memphis rhinoplasty course, which I attended, 
suggested the use of the rotating burr. 
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Anatomic Basis for Sculpturing 


the Neck in Myeloplasty 


Douglas D. Dedo, MD 


® During the past five years, attention 
has been turned away from the classically 
described face-lift operation with simple 
skin advancement and rotation of flaps to 
a two-layer technique. Investigators have 
demonstrated the feasibility of manipulat- 
ing the deep structures of the face and 
neck to effect a better and fong-lasting 
cosmetic result from the face-lift opera- 
tion. Extension of this two-layer concept 
of myeloplasty into the cervical region, 
along with direct manipulation of the sub- 
cutaneous structures, has proved to be 
the treatment of choice in specific cases 
to maximize the cosmetic result. To facili- 
tate an understanding of this area and 
increase the feasibility of surgeons who 
use an extended procedure, the anatomy 
of the cervical region has been correlated 
to the surgical techniques of sculpturing 
this area. 

(Arch Otolaryngol 1981;107:439-442) 


A review of the anatomy of the 
neck provides insight into the 
humerous surgical procedures that 
have been proposed to manipulate and 
alter the cervical contour. Initially, 
simple skin advancement and rotation 
of the skin flaps in the temporal, 
preauricular, and occipital areas was 
thought to be sufficient to achieve an 
acceptable cosmetic result in the cervi- 
cal region.’ As short- and long-term 
results were evaluated, it became evi- 
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dent that the desired cosmetic result 
was not always obtained as the edema 
subsided with subsequent recurrence 
of the obtuse cervicomental contour. 
During a long-term period, the grad- 
ual laxity of the platysma muscle 
forms anterior folds in the neck that 
combine with the deposition of adi- 
pose tissue to fill out the submental 
contour further. In an attempt to 
improve the cosmetic result by cor- 
recting the classic “turkey wattle 
deformity,” direct manipulation of 
the cervical skin and underlying tis- 
sues was advocated either alone or in 
conjunction with the face-lift opera- 
tion. 

If isolated excision and/or plication 
of the subcutaneous layers would 
improve the cervical unit, then wide 
mobilization of these structures 
should similarly improve the overall 
cosmetic result of a myeloplasty. 
Skoog* popularized the two-layer con- 
cept of rhytidectomy, and the cadaver 
studies by Mitz and Peyronie’ further 
substantiated the efficacy of this two- 
layer procedure. As this technique of 
minimal undermining with the con- 
comitant mobilization and plication of 
the subcutaneous musculoaponeurotic 
system (SMAS) and platysma has 
gained wider acceptance, failure to 
alter the obtuse cervical contour sub- 
stantially in selected patients is again 
being recognized. Unfortunately, a 
simple skin advancement over a 
mound of fat is only temporary, as is 
the simple advancement and plication 
of the subcutaneous layers that con- 
tain the fat. Unless the anatomic 
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deformity that causes the fullness is 
reduced by direct excision or manipu- 
lation, recurrent fullness will develop 
as the edema subsides and the process 
of aging continues. This concept of 
recurrent fullness is similar to the 
cosmetic deformity of excessive or 
pseudoherniated periorbital fat with 
or without blepharochalasis. A. sur- 
geon would not consider doing a skin 
or skin-muscle flap technique to cor- 
rect the fullness without the concomi- © 
tant excision of the fat in the appro- 
priate compartments. There is a safe 
way to remove excess periorbital fat, 
and there also is a way to safely 
sculpture the neck by removing excess 
fat and muscle. The key to this surgi- 








Fig 1.—Lateral view of specimen showing 
obtuse cervicomental contour. 






ss a 


Fig 2.—Cross section through neck at 
approximately first tracheal ring. Layer of 
fat (asterisk) lies on top or lateral to platys- 
ma muscle (arrow). 





Fig 5.—Platysma muscle is exposed as 
layer of fat has been elevated (A). Arrow 
identifies bifurcation of anterior border of 
platysma muscle. 


cal approach is to understand the 
anatomy of the neck and face. 


ANATOMY 


A basic knowledge and understand- 
ing of the anatomy of the neck and the 
intimate relationship between the 
superficial cervical layers and the low- 
er third of the face permit an accurate 
diagnosis of the pathologic anatomic 
condition that causes the abnormal 
cosmetic appearanée. It also enables 
the surgeon to logically approach the 
cervical unit to sculpture an esthetic 
submental angle surgically. The cervi- 
eal unit is divided into layers. The 
lateral view of a specimen (Fig 1) 
shows an obtuse cervicomental angle. 
The preoperative classification of this 
particular example, based on my prior 
classification,'’? would be class IV with 
fat. This class of patients has an 
obtuse submental angle caused by a 
flaccid platysma muscle and an abnor- 
mal accumulation of adipose tissue. 
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Fig 3.—Skin has been elevated to expose 
fat lying on top of platysma muscle. 





Fig 6.—Partial correction of submental and 
submandibular fullness on left side after 
removal of subcutaneous layer of fat. 


NECK-SCULPTURING TECHNIQUE 


When a cross section of the neck, at 
approximately the level of the first tra- 
cheal ring, is examined (Fig 2), the layers 
of the neck become more evident. The hook, 
which elevates the skin, exposes the layer 
of fat that lies lateral to the platysma 
muscle and immediately under the skin. 
Because of the vagaries of aging, this layer 
of fat gradually enlarges and produces 
fullness in the submandibular and submen- 
tal areas. There are no vital structures in 
this fat layer. The skin is elevated with a 
thin layer of fat that exposes a thick layer 
of fat that lies on top of the platysma 
muscle (Fig 3). 

After the skin has been elevated (Fig 4), 
the extent of the fat from the posterior 


Fig 4.—Lateral view of subcutaneous layer 
of fat. 


Fig 7.—Posterior border of platysma mus- 
cle is identified below tip of lobule and 
along anterior border of sternocleidomas- 
toid muscle. 


aspect of the incision to the midline can be 
observed. This layer of fat may be elevated 
as a single flap, as shown on the right side 
of the cadaver in Fig 5. On the left side of 
this cadaver, this layer of fat has been 
excised. When the skin flaps are reposi- 
tioned after removal of the fat (Fig 6), 
partial correction of the fullness in the 
cervicomental contour is appreciated. As 
shown in Fig 6, the right half of the 
dissection still has the layer of fat intact to 
demonstrate the amount of improvement 
that ean be obtained by sculpturing the 
neck when removing fat in the submiandib- 
ular and submental areas. This improve- 
ment on the left half of the cadaver gives 
credibility to those surgeons who advocate 
submandibular lipectomy from angle to 
angle. : 
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Fig 8.~—Marginal mandibular branch of 
facial nerve (dotted line) lies in fascia of 
submaxillary gland. Branch begins to run 
superiorly to lie above inferior ramus of 
mandible (solid line) at level of facial artery 
(asterisk). 


Fig 11.—Cobra deformity of submental 
triangle after removal of submental fat- 
pad. 


A simple excision of fat, lateral to the 
platysma muscle, corrects only one of the 
deformities of the pathologic and anatomic 
aberrations that contribute to the obtuse 
cervicomental contour in the patient whose 
condition is classified as class IV with fat. 
The second problem is caused by the next 
layer—the platysma muscle. This muscle 
arises from the deltoid and pectoral areas 
of the chest. It is similar to the 17 paired 
facial muscles because of its intimate rela- 
tionship with the skin, fat, and fascia of 
the subcutaneous layers. The platysma 
muscle inserts into the depressor muscles 
of the lip and lower cheek area. Frequently, 
the anterior border of the platysma muscle 
bifureates and forms a band of muscle 
fibers that crosses the midline and inter- 
digitates with the opposite playtsma mus- 
cle or runs parallel to the main body of the 
muscle (Fig 5). This accounts for the ocea- 
sional multiple folds in the submental area 
that are seen clinically. 

The posterior border of the platysma 
muscle may be identified below the tip of 
the ear lobe and anterior to the border of 


the sternovleidomastoid musele (Fig 7). 
1 


~ 
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Fig 9.—Left half of submental fat-pad. 


Fig 12.—Segment of anterior border of 
platysma muscle (A) to be resected. 


Clinically, it is often difficult to identify 
this posterior border. By gently excising 
fat along the anterior border of the sterno- 
cleidomastoid muscle, inferior to the ear 
lobe and below the angle of the mandible, 
the fibers of the platysma muscle are more 
readily identified. I usually identify the 
SMAS in the pretragal area, 1 em below the 
zygomatic arch and 1 em in front of the 
tragus. A flap of this SMAS is undermined 
almost to the anterior border of the parotid 
gland. This flap of tissue is dissected infe- 
riorly, just anterior to the border of the 
sternocleidomastoid muscle, to identify the 
posterior border of the platysma muscle. 
At the level of the hyoid bone, the under- 
surface of the platysma muscle is hugged 
with a pair of Metzenbaum scissors, and 
the dissection is carried forward approxi- 
mately 3 cm. Care is taken not to penetrate 
the tissues in this area deeply to avoid 
injury to the facial vein. With the use of 
the technique of cross-clamping the platys- 
ma muscle before sectioning below the 
clamp, preservation of the mandibular 
branch of the facial nerve is accom- 
plished. 











Fig 10.—Submental triangle after removal 
of left half of fat-pad exposing mylohyoid 
muscle (A) and anterior border of submax- 
ilary gland (B). 





Fig 13.—Medial flaps of platysma muscle 
are sutured in midline. 


Fig 14.—Cervicomental contour after 
sculpturing neck by fat removal and 
platysma muscle excision, rotation, and 
plication. 
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When the platysma muscle is elevated, 
the mandibular branch of the facial nerve 
is identified in the fascial layer that covers 
the submaxillary gland (Fig 8). At approx- 
imately the level of the facial artery, the 
mandibular branch of the nerve begins to 
run superiorly and comes to lie above the 
inferior rim of the mandible. Dingman and 
Grabb“ have shown by cadaver dissections 
that this nerve is above the inferior rim of 
the mandible and anterior to the notch of 
the facial artery 100% of the time. On the 
other hand, Baker and Conley have iden- 
tified the mandibular branch at surgery 1 
to 2 cm below the inferior border of the 
mandible in almost every instance. They 
correctly stress that in patients who have 
an atrophic or indistinct platysma muscle 


--there is less protection to the nerve, and 


injury will be more likely. By hugging the 


“ undersurface of the platysma muscle, while 


creating a flap of this muscle, and by 
squeezing it gently with a hemostat before 
sectioning it horizontally, permanent inju- 
ry to the mandibular nerve may be 
avoided. 

Submental lipectomy is one technique 


© that can be used to reduce the fullness in 


the submental area. Immediately deep to 


the platysma muscle in the submental 


triangle is an isolated pocket of fat that 
lies on the mylohyoid muscle and extends 
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laterally to the anterior belly of the digas- 
tric muscle. Removal of this submental 
fat-pad results in a depression of the sub- 
mental triangle. The bulges that. are seen 
laterally in these patients who have under- 
gone a full submental lipectomy are from 
the anterior edges of the submaxillary 
glands. To avoid this complication, fat 
should only be excised lateral to the platys- 
ma muscle and in the midline between the 
anterior borders of the platysma muscle 
down to the level of the hyoid bone. 

In Fig 9, the submental fat-pad has been 
divided in the midline, and the right 
platysmal muscle is in its normal anatomic 
position. The forceps is holding fat that lies 
on top of the submental fat-pad. When the 
left half of the submental fat-pad is 
removed, the fibers of the mylohyoid mus- 
cle (Fig 10), as well as the anterior border 
of the submaxillary gland (Fig 10), are 
identified. When the skin flap is returned 
to its original position (Fig 11), it lies on 
the mylohyoid musele and assumes a con- 
cave location relative to the left submaxil- 
lary gland. This is an unnatural look and 
has been aptly called the “cobra deformi- 
ty." 

To correct the anterior cervical banding 
that may be accentuated by voluntary con- 
traction of the platysma muscle, an appro- 
priate width of the anterior border is 
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CONCLUSION 


A basic knowledge and understand- 
ing of the anatomy of the neck and the 
intimate. relationship between the 
superficial cervical layers and the low- 
er third of the face provides the key to 
first diagnosing and then altering the 
cervical area in an extended myelo- 
plasty procedure. The superficial 
layers of. the neck provide a logical 
approach to sculpturing the submental 
and submandibular. areas in selected 
patients. There is a limit to what may 
be altered and achieved. Maximization 
of the cosmetic result by direct surgi- 
cal excision will not stop the ravages 
of aging. However, the postoperative 
result will be superior to those tech- 
niques that ignore the basic patholog- 
ic condition and do not correct it. 
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Maximal Excision in Lower Blepharoplasty 


William H. Friedman, MD; George P. Katsantonis, MD; Victor V. Strelzow, MD 


è in a previous study, one of us (W.H.F.) 
has shown excess. suture line tension to 
be measurably related to the formation of 
ectropion. The ratios of suture line clos- 
ing pressure to opening pressure that 
exceed 4:1 have been shown to produce 
ectropions consistently in monkeys. In 
humans, it has been shown that ratios of 
this magnitude seldom occur in cosmetic 
blepharoplasty. This clinical study was 
performed as a follow-up in which ratios 
of 3.0 to 4.0 were deliberately created in 
humans to enhance the lower blepharo- 
plasty, while approaching the maximum 
safe limit of skin-muscle excision ratio of 
4.0, While three early reversible complica- 
tions occurred that necessitated modera- 
tion, cosmetic results were enhanced by 
maximizing the skin-muscle excision in 
all 30 patients. In this way, the measure- 
ment of suture line tension was helpful 
during surgery, and this measurement 
could be of further usefulness in the rou- 
tine preoperative examination of patients 
who are about to undergo blepharoplas- 
ties. 

(Arch Otolaryngol 1981;107:443-445) 


areful blepharoplasty technique 
has always included avoidance 

of certain variables, ie, the avoidance 
of excessive tension on the suture line, 
unnecessary subcutaneous sutures or 
orbital septum sutures, and excessive 
cauterization.' Similarly, conservative 
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operations, eg, the “pinch” technique,? 
have, as a primary purpose, the elimi- 
nation of wrinkles without producing 
excessive suture line tension and ever- 
sion of the lower eyelid. Other tech- 
niques, including tarsal rotation su- 
tures,* muscle suspensions, lateral 
canthopexy,’ and lateral canthal “Z” 
transposition,’ have been designed to 
reduce the possibility of ectropion for- 
mation by suspending the lower eyelid 
with orthopedic sutures. The possible 
advantage of these techniques is their 
ability to bolster a suture line from 
which excessive skin, or skin-muscle, 
has been taken. The disadvantages in 
suspension techniques have been the 
postoperative appearance of 
“bunched” sutures at the lateral can- 
thi and the inherent failure built into 


Fig 1.—Opening pressure. Conjunctival release pressure as measured in patient (top 
left), stump-tail monkey (top right), and drawing (bottom). 
























soft-tissue orthopedic sutures. 

Advances in. techniques notwith- 
standing, ectropion is still the most 
feared complication of lower eyelid > 
blepharoplasty. However, perhaps the’ 
most frequent. complication of this 
esthetic surgical procedure is the fail- 
ure to remove sufficient skin, or skin- 
muscle, to produce an excellent result.‘ 
The dilemma of whether sufficient 
skin (muscle) has been resected to: 
produce the desired elimination of ble- 
pharochalasis, or more than enough to 
produce ectropion, is a surgical judg- 
ment that has received considerable 
attention in the recent literature.’ < 

In a previous study, one of us 
(W.H.F.) demonstrated that excess 
suture line tension caused ectropion 
both in animal models and humans. 
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That study showed a consistent rela- 
tionship between ectropion formation 
and a ratio of suture line closing pres- 
sure (wound tension) to opening, or 


conjunctival release, pressure of 
greater than 4:1. It was further noted 
that ratios of this magnitude seldom 
arise during the routine performance 
of blepharoplasty either by a skin or 
skin-muscle technique. In patients 


without a tendency toward senile 


ectropion, normal opening pressures 
range between 1.8 to 2.8 g (see “Oper- 
` ative Technique” section). Suture line 


closing pressures with the patient’s 
mouth open and eyes elevated ordi- 
narily do not exceed 5 to 6 g. The ratio 
of 2:1 or 2.5:1, which is routinely 
achieved without a wound tension 
measurement, is seldom associated 
with the formation of ectropion, sele- 
ral show, or dry eye. It was thought 
that if one could take advantage of the 
maximum (4:1) safe ratio of closing 
pressure to opening pressure, then the 
maximum safe amount of skin, or 
skin-muscle, might be removed. with- 
out producing ectropion. The present 


Fig 2.—Closing pressure. Lateral gaping of wound is drawn together with suture loop.in 
monkey (top left), patient (bottom left), and drawing (right). Patient is asked to open 


mouth and elevate eyes. 


Table 1.—Suture Line Pressure in Group 1 


Closing 
Pressure 
Fe nenmemiemmmnie 


op os OD OS OD 
17 19 63 69 37 
1.6 16 74 77 46 


Opening 
Pressure 


penan 


19 #18 72 73 38 
19 16 . 61 60 3.4 
24 28 92 90 38 
21 20 80 78 38 


19 20 80 70 42 




















*Ratio of closing pressure OD to opening pressure OD is given first; ratio 
of closing pressure OS to opening pressure OS is given second throughout 


column. 


444 


Ratio* 


os Comment 

3.6 Dry eye 

4.8  Scleral show, 
dry eye 


2.0 


4.1 
3.8 
3.2 


3.9  Sclerai show, 
dry eye 


3.9 





study is a follow-up of a previous 
study on ectropion, using the pre- 
viously described techniques in an 
attempt to maximize lower eyelid 
resection without the production of 
ectropion. 


OPERATIVE TECHNIQUE 


All procedures were performed with the 
use of local anesthesia with the patient in 
the supine position. In each case, skin- 
muscle flaps were utilized. Incisions were 
placed 2 mm below the tarsal edge. All 
incisions were carried from the lacrimal 
punctum to a point lateral to the lateral 
eanthus, with curvilinear inferolateral 
limbs placed in lateral wrinkles where pos- 
sible. Opening pressures. were measured 
with a dynamometer reading to tenths of 
grams (Fig 1). 

An application of 2% lidocaine (Xylo- 
caine) hydrochloride with 1:50,000 epineph- 
rine is first placed in the exact center of 
the lower tarsal rim. Two drops of basic 
salt solution is placed in the conjunctival 
sac. 5-0 silk is tied in a loop approximately 3 
em in diameter through the free margin of 
the tarsus at its exact center. The lever 
arm of the dynamometer is inserted into 
the loop and retracted gently, perpendicu- 
lar to the tarsus, until the conjunctival 
folds separate. This conjunctival release 
pressure should be measured at the instant 
that. the. surface tension breaks and is 
termed “opening pressure.” 

At the conclusion of the procedure, after 
skin-muscle has been resected, the patient 
is asked to open the mouth with eyes 


Table 2.—Suture Line Pressure in Group 2 


Opening 
Pressure 


2.0 6.7 6.0 2.8 
2 25 2.5 7.9 7.8 3.2 3.1 
5 1.8 1.5 6.0 5.0 3.3 3.3 
2.8 2.0 7.8 6.0 2.8 2.9 





























column. 
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*Ratio of closing pressure OD to opening pressure OD is given first; ratio 
of closing pressure OS to opening pressure «+S is given second throughout 
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Fig 3.—Three patients with dry eye after procedure. Note scleral show OS in patient at 


top left and scleral show OS in patient at right. Patient at bottom left did not exhibit 
scleral show but had more skin and muscle removed from right lower eyelid than left 


lower eyelid. 


elevated. This causes gaping of the suture 
line in its lateral aspect. At the point of 
maximal gaping, another loop of 5-0 silk 
(diameter, 3 cm) is passed through the skin 
edges, and the skin edges are brought 
together with the lever arm of the dyna- 
mometer (Fig 2). This pressure is termed 
“closing pressure.” All wounds are closed 
with 6-0 mild chromic catgut continuous 
cutaneous sutures, Adhesive strips are 
applied to the suture lines and removed in 
three days. 


RESULTS 


Maximal blepharoplasty was per- 
formed in two groups of 15 patients 
each. There were no ectropions. In the 
first group of 15 patients (Table 1), 
closing pressure-to-opening pressure 
ratios of 3.5 to 4.0 were routinely 
achieved. In this group of patients, 
additional skin-muscle was excised 
following closing pressure measure- 
ment jf the ratio did not exceed 3.0. 

Three of 15 patients (Table 1, 
patients 1, 2, and 6) complained of dry 
eye, and two of these three patients 
had unilateral scleral shows (Fig 3) 
after iP ca procedures. These 
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complications were worrisome but 
temporary. Fortunately, the longest 
scleral show lasted for three months 
postoperatively, responding to steroid 
injections (triamcinalone acetonide). 
The dry eyes resolved within two 
months and were presumably the 
result of conjunctival exposure while 
sleeping. All 15 of these patients were 
pleased with their cosmetic results, 
including those patients with dry eye 
and scleral show. However, we consid- 
ered the incidence of postoperative 
morbidity unaeceptable and elected to 
reduce the maximal blepharoplasty to 
a ratio in which the closing pressure 
would exceed the opening pressure by 
no more than 3.0:1. In the second 
group of 15 patients (Table 2), there 
were no dry eyes, no scleral shows, and 
no ectropion formations. Patient ac- 
ceptance of the maximal! blepharoplas- 
ty procedures was excellent. The pro- 
duction of dry eye or scleral show 
should be avoided by using the safety 
margin of a maximum ratio of 3:1 
rather than the theoretical maximum 
ratio of 4:1. 
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COMMENT 


The initial tension measurements in 
patients who have undergone blepha- 
roplasties disclose the instinctive re- 
luctance of surgeons to remove lower 
eyelid skin, or skin-musele, in quanti- 
ties that are sufficient to produce a 
closing pressure-to-opening pressure 
ratio that exceeds 2:1. The present 
study attempts to provide higher 
ratios safely, with the use of objective 
guidelines for the avoidance of ectro- 
pion. In this way, more skin, or skin- 
muscle, may be excised with the pro- 
duction of better cosmetic results. 


While maximum blepharoplasty ratios: 


may be achieved so as not to produce 
ectropion, there are other considera- 
tions that might limit and direct more 
conservative excisions, eg, dry eye and 
scleral show. The 3.0 ratio has proved 
satisfactory in this respect. More 


importantly, preoperative evaluation - 


has been enhanced by the use of the 
conjunctival release pressure meas- 
urements. In some patients, eyelids 
with unacceptably low opening pres- 
sures are dangerously close to ever- 
sion before surgery (senile ectropion). 


These patients are not good candi- 


dates for blepharoplasty. However; 
eyelid muscle suspension or lateral 
canthopexy, combined with carefully 
measured opening pressures and su- 
ture line tension measurements, 
might produce a good result in such 
patients. A study that involves a com- 
bination of these techniques is now in 
progress. 
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Pectoral Myocutaneous Island Flap — 


for Reeonstruction of Stomal Recurrence 


George A. Sisson, MD, Michael E. Goldman, MD 


è In 1962, one of us (G.A.S.) reported 
six mediastinal dissections for stomal 
recurrence after laryngectomy. Recon- 
struction of the superior mediastinum 
depended on the use of several regional 
flaps. Adequate soft-tissue and muscle 
coverage is mandatory to avoid major 
complications in this (usually) previously 
radiated and/or surgical field. Seven 
cases in which the greater pectoral myo- 
cutaneous island flap was successfully 
used for a one-stage reconstruction after 
ablative surgery for stomal recurrence 
have been reported in the literature. Our 
series of six patients supports the use of 
this flap in reconstruction after mediasti- 
nal dissection. Partial skin sloughing 
occurred in two patients. In one patient, a 
major complication of necrosis of the flap 
and an innominate artery rupture oc- 
= curred, A review. of this last case rein- 
‘forces the necessity of adequate artery 
coverage in reconstruction. 

(Arch Otolaryngol 1981;107:446-449) 


I 1962, Sisson and Straehley' 
| reported six mediastinal dissec- 
tions for stomal recurrence after 
laryngectomy. That number has 
grown substantially, as has the sup- 
port for this procedure.’ The rationale 
for this radical surgical technique is 
that en bloc resection of the site of the 
primary tumor and contents of the 
neck with wide borders will control or 
cure the cancer.’ In the development 
of this operation, better access was 
obtained to the superior mediastinum 
by removing the upper portion of the 
manubrium and both medial clavieular 
heads. This would allow adequate 
margins of resection to be obtained. 
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Reconstruction of the superior me- 
diastinum depended on the use of 
regional flaps. 

Previously, we have used three flaps 
for reconstruction after transsternal 
dissection: (1) the bipediele chest visor 
flap, (2) the acromiothoracic flap 
based on the acromiothoracie trunk, 
and (8) the medially based greater 
pectoral muscle flap.’ Biller et al’ have 
reported seven cases in which the pec- 
toral myocutaneous island flap was 
successfully used for a one-stage 
reconstruction of the superior medias- 
tinum after ablative surgery for sto- 
mal recurrence. Our series of eight 
patients supports the use of this flap 
in reconstruction after mediastinal 
dissection in those patients without 
disease extending to the esophagus. A 
review of the cases reinforces two 
basic principles in reconstruction of 
the mediastinum: (1) adequate protec- 
tion of the great vessels and (2) ade- 
quate obliteration of the dead space at 
the time of reconstruction.’ 


MEDIASTINAL DISSECTION 
FOR STOMAL RECURRENCE 


In 1962, six one-stage mediastinal 
dissections with relocation of the tra- 
chea were performed for stomal recur- 
rence. A rotated pectoral muscle flap 
was used to obliterate the mediastinal 
cavity and protect the innominate 
artery and aorta. These flaps were 
closed under considerable tension that 
would predispose to failure in wound 
healing.: From 1962 to 1965, nine addi- 
tional patients were operated on.‘ 
Postoperative mortality was 66% in 
the initial cases, with rupture of the 
innominate artery or aorta being the 
preponderant complication. In 1968, a 
technique was used that involved 
staging the skin and muscle flaps to 
obliterate the mediastinal cavity.’ 
Bipedicle visor chest flaps (based on 
each shoulder) were delayed by two to 
three weeks before definitive surgery 
(Fig 1). A portion of the manubrium 











Recurrent 
Cancer 


Fig 1.—Bipedicle visor chest flaps based 
on each shoulder. These flaps may be 
delayed or used for one-stage reconstruc- 
tion. A, B, C, and D indicate incisions in 
formation of bipedicle visor chest flaps. 


roa to be 


Acromiothoracic | J Excised 


Flap 





Fig 2.—Combination skin flaps and area to 
be excised. 


and sternoclavicular heads was re- 
moved, thereby marsupializing the 
upper mediastinum and stabilizing 
the chest. The bipedicle chest flaps 
were also used in one-stage recon- 
struction of the superior mediasti- 
num. This type of flap prohibits the 
use of the deltoid-pectoral muscle flap 
for primary reconstruction of the 
esophagus. A combination of deltoid- 
pectoral muscle and acromjothoracic 


Å 
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Pectoral Muscle Rotated . Z 
and Sutured to Trachea ‘ = at 


Pectoral Branch of 
Acromiothoracic 
Trunk 
Reflected F 
Acromiothoracic Flap: 


Fig 3.—Medially based pectoral fiap may be used with combina- 
tion skin flaps to reconstruct superior mediastinum. 


skin flaps, with rotation of the medial- 
ly based pectoral muscle, was devel- 
oped for those patients in whom the 
esophagus was found to be involved 
(Fig 2 and 8), 

More than 50% of the mediastinal 
dissections have been performed for 
stomal recurrences, Stomal recurrence 
is now classified into four types (Fig 
4). Type 1 is localized to the superior 
aspect of the stoma and, if detected 
early, offers.a good prognosis. In type 
2 there is esophageal involvement 
without inferior involvement. The 
prognosis is fair if the esophageal 
involvement is limited. Type 3 places 
the site of recurrence inferior to the 
tracheostoma with direct extension 
into the mediastinum. Type 4 indi- 
cates extension of recurrent tumor 
laterally and often under either clavi- 
cle. We have long-term controls but no 
cures for types 3 and 4. 

The bipedicle visor chest flaps were 
found to be useful only in early stomal 
recurrence without esophageal in- 
volvement (type 1). To enable primary 
reconstruction of the esophagus, the 
combination of deltoid-pectoral and 
acromiothoracic flaps was used in all 
type 2 cases. In types 3 and 4 cases, 
the combination flaps were preferred, 
as the esophagus is often involved. All 
resections for primary carcinoma of 
the esophagus were treated with com- 
bination flaps. The determination 
concerning delay was influenced by 
(1) the radiation effect as evident on 
the anterior parts of the neck and 
chest from previous radiation, (2) the 
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innominate Vein 





Deltoid-Pectoral Flap 


necessity to increase flap length for 
adequate esophageal reconstruction, 
and (3) poor skin condition, often the 
result of general poor nutrition, nitro- 
gen depletion, or vascular disease.* 
Experience showed that the flaps 
should definitely be delayed in esoph- 
ageal resection or if entrance into the 
esophagus is to be expected.* In the 
past year, we have used the pectoral 
myocutaneous island flap for recon- 
struction of the superior mediastinum 
for all types of stomal recurrences. 


HISTORY OF PECTORAL 
MYOCUTANEOUS FLAP 


In 1968, Hueston* was the first to 
use the pectoral myocutaneous rota- 
tional flap in resurfacing an anterior 
chest wall defect. The use of this flap 
for reconstruction in the head and 
neck area was described by Baek et al’ 
in 1979. Aryian and Cuono” reported a 
series of cases in which they success- 
fully used the pectoral myocutaneous 
flap for reconstruction of the cervical 
esophagus. A one-stage reconstruc- 
tion of the superior mediastinum with 
the pectoral myocutaneous island flap 
after ablative surgery for stomal 
recurrence was reported by Biller et al 
in 1980.° 


ANATOMY DESIGN 
OF PECTORAL 
MYOCUTANEOUS FLAP 


The greater pectoral muscle begins 
at the sternal half of the clavicle, the 
sternum to the seventh rib, the carti- 
lage of the true ribs, and the aponeu- 
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Fig 4.—Types of stomal recurrences. 











rosis of the external oblique musde“ 


(Fig 5). It inserts on the lateral lip of 


the bicipital groove of the humerus — 
and causes adduction of the arm, for- 
ward arm mobility, and medial rota- 
tion. The muscle is supplied by the 
medial and lateral pectoral nerves. 

The pectoral myocutaneous flap is 
designed with the inclusion of a direct 
cutaneous artery within its longitudi- 
nal axis.” The dominant vascular. 
supply to the flap is from the pectoral 
branch of the acromiothoracie artery. 
The pectoral artery and vein course 
beneath the greater pectoral musele in: 
an axis from the shoulder to the 
xiphoid process. The lateral thoracic ` 
artery also supplies branches to the _ 
muscle. However, the size and pres- 
ence of these branches are inconsis- 
tent.’ 


TECHNIQUE 


Exposure of the superior mediastinum 
for ablative surgery for stomal recurrence 
is obtained by removal of the manubrium 
and heads of the clavicle. The nodal-bear- 
ing fat-pad of the upper: mediastinum is 
removed by a combination of sharp and 
blunt dissection: The innominate artery, 
vein, and aorta are exposed in the superior 
mediastinal space. A dead space develops 
between the edges of the remaining clavi- 
cles and the edges of the first ribs 
(Fig 6) 247 

The pectoral myocutaneous island flap 
with a cutaneous paddle can be elevated for 
a one-stage reconstruction of the mediasti- 
nal defect.* The muscle is used to protect 
the innominate artery or other great ves- 
sels of the mediastinum from direct con- 
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Vascular 
Bundie 





Cutaneous 
Paddie 


Common 
Carotids . 


tact with the tracheal rings (Fig 7). It also 
obliterates the defect that is present 
between the head of the clavicle and the 
first rib. The cutaneous paddle conforms to 
the surgical defect and is used in the 
reconstruction of the tracheostoma. Even 
with the use of the well-vascularized myo- 
cutaneous flap, the following: basic princi- 
ples must be adhered to: (1) all lines of 
closure must be free of undue tension for 
fear of breakdown and infection in the 
superior mediastinum, (2) the thoracic duct 
must be identified and ligated to prevent a 
chylous fistula, and (8) meticulous hemo- 
stasis must be obtained before closure and 
suction catheters can be used. 
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Fig 5.—Pectoral branch of acromiothorac- 
ic trunk beneath muscle. It supplies cuta- 
neous paddle. 







Fig 6.—Standard defect after mediastinal dissection. 


Paddle 





Cut Ends of 
Clavicles 


Trachea 


innominate Vein 


Relocated 
Trachea 


Cutaneous 









Vascular Bundle 


yer 


Fig 7—Pectoral myocutaneous island flap 
with cutaneous paddle. 


Fig 8.—Variation in relocation of trachea between innominate 


artery and aortic arch. 


PATIENT EXPERIENCE 


The pectoral myocutaneous island 
flap has been used in the reconstruc- 
tion -of the superior mediastinum in 
eight patients at Northwestern Medi- 
cal Center, Chicago. All cases were for 
ablative surgery for stomal recurrence 


-of squamous cell carcinoma. Four 


patients had type 1 lesions, one 
patient had a type 2 lesion, and two 
patients had type 3 lesions. Extensive 
esophageal involvement was found in 
one patient with a type 3 lesion. At the 
time of surgery, tumor was found to 





extend along the tracheoesophageal 
wall to the level of the esophageal 
inlet. To obtain adequate tumor mar- 


gins and to enable closure, the trachea 


was relocated between the innominate 
and subclavian artery (Fig 8). The 
distal esophagus was made into an 
esophagostomy, and a spit fistula was 
formed. A dermal graft was placed 
over the innominate and carotid arte- 
ries. There was an unusually deep 
dead space in the superior mediasti- 
num. The defect was reconstructed 
with a pectoral myocutaneous island 


flap. 
N 
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Acromiothoracic Flap 
Rotated 160° and Sutured 





Expanded Split Graft 


Deltoid-Pectoral Flap 
Partially Tubed, 
Rotated 90°, and Sutured 


Fig 9.—Reconstruction of upper mediastinal defect after stomal recurrence resection 


with acromiothoracic and deltoid-pectoral flaps. 


COMPLICATIONS 


The funetion of the greater pectoral 
muscle is to flex and adduct the arm.” 
The mobility of the arm would be 
moderately restricted in those pa- 
tients in whom the pectoral myocuta- 
neous flap was used. Although the 
life-style of most of our patients 
demanded strenuous physical labor, 
they compensated well, with few com- 
plaints due to the loss of strength and 
arm mobility. : 

Venous congestion: occurred in the 
distal portion of the cutaneous paddle 
in two cases. A superficial skin slough 
of approximately 20% occurred. There 
was no loss of subcutaneous tissue or 
muscle. The wounds were allowed to 
heal by secondary epithelialization. 

One death occurred in the imme- 
diate postoperative period secondary 
to vessel rupture. This oecurred in the 
patient with extensive esophageal 
involvement. Necrosis occurred in that 
portion of the musele used to cover the 
vessels and obliterate the dead space. 
The autopsy showed that the trachea 
eroded the wall of the innominate 
artery. The remainder of the muscle 
used for superficial covering and the 
greater portion of the cutaneous pad- 


/ 
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dle were found to be well vascularized 
and viable. 


COMMENT 


The most feared complication after 
mediastinal dissection is large-vessel 
rupture. The use of rotated greater 
pectoral muscle in the initial cases was 
found to be inadequate to protect the 
great vessels and obliterate the dead 
Space in the superior mediastinum. 
The morbidity and mortality de- 
creased with the use of the medially 
based pectoral muscle flap when 
esophageal involvement was noted. 

The pectoral myocutaneous. island 
flap has been shown to be useful in the 
reconstruction of head. and neck 
defects." In most cases it can be used 
to reconstruct the superior mediasti- 
num after mediastinal dissection. The 
flap provides well-vascularized muscle 
and skin from a distant nonirradiated 
or surgical area. 

Extensive involvement of the 
esophagus or tumor below the level of 
the clavicle would require greater sur- 
gical dissection than is normal. This 
was the situation in the patient who 
died. To obliterate the unusually deep 
dead space, the flap was placed under 
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-used if the esophagus was to be recon- 


















a greater amount of tension. This. 
portion of the muscle flap became 
necrotic, leaving the wall of the 
innominate artery unprotected. Accu- © 
mulation of fluid in the dead space, 
secondary infection, and friction of 
the tracheal rings against the innomi- 
nate artery led to the rupture of this 
vessel. This complication did not occur 
in the other cases in which the pecto- 
ral myocutaneous flap was used. 
Previously, the superior mediasti- 
num was obliterated with medially < 
based greater pectoral muscle. The 
neck was covered with the acromio- _ 
thoracic flap and the pectoral flap was- 



























structed (Fig 9). j i 

It is believed that in most cases, 
pectoral myocutaneous island flap is 
an excellent technique for one-stage © 
reconstruction of the superior medias- _ 
tinum. However, when obvious exten- E 
sive esophageal involvement is pres- 
ent, staged reconstruction with the » 
use of combination skin flaps and | 
rotated muscle flaps may be a more 
reliable and safer means of recon- 
struction. 
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The Two-Layer Rhytidectomy 


Frank M. Kamer, MD, William Halsey, MD 


è In order to consider segmental cor- 
rection of the aging face, pertinent disfig- 
urements and underlying anatomy must 
be analyzed. Bony structures such as chin 
and malar eminence might be augmented. 
Submental exploration should be consid- 
ered when fatty herniation or anterior pla- 
tysmal banding is diagnosed. The superfi- 
cial musculoaponeurotic system (SMAS)- 
platysmal muscle system should be 
undermined and plicated posteriorly when 
excessive laxity is noted intraoperatively. 
Thus, SMAS rotation flap is best for the 
cheek region, and imbrication may have a 
place in the neck. We are all witness to the 
-~ classic techniques that have stood the 
test of time. However, more radical sur- 
‘gery may be indicated in certain patients. 
At present we feel there are few indica- 
tions for complete horizontal platysmal 
incision and. muscle flap rotation. No 
long-range study has been reported show- 
ing the complication rate or the endur- 
` ance of this platysmal section technique. 
We feel that the more conservative platys- 
mal surgery, combined with submental 
surgery and secondary “tuck-up” proce- 
dures as required, is the procedure of 
choice. 

(Arch Otolaryngol 198151 07:450-453) 


Ne long-lasting, 
pleasing results are the goal of 
rhytidectomy. Attaining this goal 
may be frustrating to both surgeon 
and patient, due to the vagaries of 
aging and individual structural, ge- 
netic, and environmental factors. 
Analysis of these factors is paramount 
in order to achieve satisfactory 
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results, and, in general, this can be 
done preoperatively. 

Historically, the unpredictable re- 
sults of classic subcutaneous under- 
mining led to the use of ancillary and 
sometimes more “radical” procedures, 
such as side-to-side undermining, pli- 
cation, and platysmal flaps, as well as 
secondary “tuck-up” procedures. De- 
spite this trend, it is not uncommon to 
observe patients who have held up 
well with minimal undermining and/ 
or plication. After being exposed to 
both conservative and the more recent 
radical procedures, one of us (F.M.K.) 
evolved the two-layer technique in 
order to deal with the skin and muscle 
layers separately. 


HISTORY 


Rhytidectomy was popularized in 
the early 20th century for the removal 
of wrinkles.: These pioneering sur- 
geons excised elliptical areas within 
the hair-bearing scalp with minimal 
undermining for closure of the de- 
fects. The Victorian stigmata sur- 
rounding vanity surgery kept face- 
lifting in the office, tending therefore 
to discourage extensive procedures. 
“Lunch-hour” lifts with little morbidi- 
ty were popular, yet we now know 
these minor lifts did not hold up. 
Public and medical attitudes toward 
“featural” surgery improved after the 
two world wars to make rhytidectomy 
more acceptable, especially with the 
availability of safer anesthetic tech- 
niques. As undermining became more 
extensive in the 1950s, longer anesthe- 
sia time was required and morbidity 
consequently increased. Skin slough 
and scarring paralleled the increasing 
tension on the wound. Hematoma and 
nerve injuries were not unusual in this 


ever-increasing attempt to gain 
longer-lasting results. 

Skoog? entered an uncharted area 
when he chose to undermine deep to 
the platysma, thus leaving the muscle 
attached to the skin via the superficial 
musculoaponeurotic system (SMAS)- 
fascial bundles. He undermined the 
skin to the posterior platysmal border, 
then elevated in the subplatysmal 
plane, plicating this muscle to the 
sternomastoid fascia. This exciting 
new technique transferred tension to 
the muscle rather than the skin, oblit- 
erated dead space, and created a much 
greater sling effect under the chin. 
This was the first platysmaplasty. 
Following the work of Mitz and Pey- 
ronie” on the SMAS, and then Skoog’s 
clinical application of their anatomic 
studies, a trend toward facial plication 
and platysmaplasty rapidly swept this 
country. Connell, Gurrero-Santos,' 
Owsley,’ and Peterson’ were the early 
proponents of this more recent at- 
tempt to extend the frontiers of face- 
lift surgery. 


SURGICAL ANATOMY 


Mitz and Peyronie studied the 
SMAS in the parotid and cheek area, 
showing the intimate relationship 
between the partoid-cheek fascia and 
the frontalis muscle above and the 
platysma below. This anatomic sys- 
tem of fine fascial bundles translated 
muscle expression to the skin of the 
face and neck. According to Mitz and 
Peyronie, the SMAS should not be 
dissected further upward than 1 cm 
above the zygomatic arch or lower 
than 1 cm above the inferior margin 
of the mandible in order to preserve 
facial nerve branches. This fascial 
layer suspension during the two-layer 
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Fig 1.—Left, Extensive superficial musculoaponeurotic sys- 
tem-platysmal flap raised in continuity. Right, intraoperative 
photograph. 


Fig 2.—-Left, Excess fascia, fat, and muscle being excised after 
suturing flaps. Right, Intraoperative photograph. 
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Fig 3.—Preoperative (top left and bottom left) and postoperative (top right and bottom 





rake 


right) views of patient with superficial musculoaponeurotic system-platysmal face-lift. 


rhytidectomy aids the nasolabial fold 
in the jowl region primarily. 

The platysma muscle originates 
from scattered bundles in the upper 
part of the chest, and inserts into the 
deep surface of the skin at the lower 
part of the cheek and corner of the 
mouth. It is innervated by the cervical 
branch of the facial nerve, which runs 
immediately deep to the platysmal 
fibers. Beneath this muscle lies a 
nearly avascular plane well known to 
head and neck surgeons from skin 
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elevation and neck dissection. Blunt 
dissection in this region is safe, albeit 
tedious, and will be discussed fur- 
ther. 


CLINICAL EVALUATION 


A candidate for face-lift surgery 
needs to have the variations in bone, 
muscle, fat, and the skin analyzed 
prior to surgery in order to fit the 
proper procedure to the individual. 
Thus, lack of chin projection may be 
corrected with augmentation, while 


the malar prominences may be accen- 
tuated. Fat reduction may be needed 
laterally, and submental exploration 
should be considered. Forced smiling 
with neck flexion, in order to bring 
out muscle banding in the anterior 
submental region, may alert the sur- 
geon to the need for muscular resec- 
tion. Skin laxity may be assessed by 
fingertip elevation in the face and 
neck regions. This may smooth out a 
questionable band that is only skin 
deep and does not require platysmal 
surgery. 

Preoperatively the SMAS and pla- 
tysmal muscle laterally cannot be 
evaluated as well as the above tissues. 
Laxity in this system is best seen at 
surgery, when the skin has been sepa- 
rated from the musclofascial layer and 
redundancy can be shifted separately 
from the skin. We will present our 
technique and current study results. 


OPERATIVE TECHNIQUE 


The face and neck are prepared in the 
usual fashion. Local anesthesia with intra- 
venous sedation is preferred. Undermining 
is wide enough to allow the facial and 
cervical flaps to be mobilized completely 
and to allow SMAS-platysmal work. Ade- 
quate hemostasis is obtained by bipolar 
coagulation. Gentle traction is applied with 
forceps by picking up the fascia overlying 
the posterior border of the platysma. Trac- 
tion is also applied to the SMAS of the 
cheek in a superior direction. If these tis- 
sues are mobile, a double-layer procedure is 
indicated and the SMAS and subplatysmal 
layers are undermined. 

An ineision is outlined through the 
SMAS following the arch of the zygoma, 
then curved in an inferior direction 
approximately 1 cm anterior to the pre- 
viously incised skin edge in the preauricu- 
lar region. It then crosses along the poste- 
rior border of the platysma, which it fol- 
lows into the neck. The SMAS-platysmal 
flap is elevated in continuity by sharp and 
blunt dissection. Sharp dissection is uti- 
lized throughout the cheek and over the 
parotid gland, where the attachments are 
quite strong. Care is taken at this point not 
to violate the parotid gland. Blunt dissec- 
tion is preferred in the neck in this rela- 
tively avascular plane beneath the platys- 
ma muscle, which is often undermined to 
its anterior border. Care is taken te avoid 
injury to the facial nerve branches, espe- 
cially as one moves anteriorly over the 
lower mandibular border. The external 
jugular vein should be constantly in view. 

A rather extensive flap of aed and 


. 


Two-Layer Rhytidectomy—Kamer & Halsey 





platysma is thus raised (Fig 1). The flap is 
elevated, advanced, and rotated similar in 
fashion to treatment of the skin in a classic 
rhytidectomy. The flap is sutured in its 
more superior and posterior position with 
3-0 polyglycolic acid (Dexon) sutures. The 
excess fascia, fat, and muscle are then 
excised (Fig 2), Moderate fat trimming 
may be performed at this point. If more 
radical submental fat removal is required, 
it is advisable to create a separate submen- 
tal incision for this. After checking for 
hemostasis, the skin flaps are trimmed and 
sutured in a sequential manner. No drains 
are utilized. A pressure dressing is applied 
at the end of the procedure. Routine post- 
operative care follows. 


PRESENT STUDY AND RESULTS 


For the purpose of this prospective, 


nonrandomized study, 103 patients 
were operated on and followed up 
from mid-1978 to’ March 1980. These 
patients had a minimal postoperative 
follow-up of six months. Subcutaneous 
treatment after adequate skin under- 
mining included imbrication alone 
and SMAS and/or posterior platysmal 
flap surgery. The criteria for imbrica- 
tion or flap have been outlined above. 
Among this group, 50% (58 patients) 
of those treated by imbrication alone 
underwent subsequent tuck-up re- 
vision surgery, whereas platysmal 
flap and/or SMAS surgery patients 
had 29% revisional tuck rate (45 
patients). 


COMMENT 


We believe that adequate skin 
undermining is the first order to any 
rhytidectomy.* Undermining and the 
resultant sheet of scar has been. the 
basis of a secondary tuck-up proce- 
dure at six to 12 months that allows 
additional skin excision without the 
risk of undue wound tension and the 
resultant morbidity.» Even though 
hematoma is the leading face-lift com- 
plication, patient dissatisfaction 
seems to be by far the major problem 
for cosmetic facial surgeons to re- 
solve.” This dissatisfaction has been 
greatly reduced by the two-stage con- 
cept of rhytidectomy with a tuck-up 
procedure. 

The tuck-up operation, done six to 
12 months after rhytidectomy, has 
been a procedure advocated by one of 
us (F.M.K.) for many years. The tuck- 
up is based on an initial wide under- 
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mining and consequently adequate 
scar formation. It is dependent on 
adequate primary surgery. If within 
six to 12 months after surgery miid 
laxity is realized, a tuck-up procedure 
is performed. In the initial study 
reported in 1975, a tuck-up rate of 20% 
was noted. This low rate was most 
likely because of the newness of the 
two-stage procedure. In the present 
group, patients were strongly urged 
to return for postoperative visits in 
order to achieve as complete a follow- 
up as possible. We feel that our recent 
follow-up was more complete than 


` that represented by the 1975 study. 


All patients were seen in follow-up, 
and no attempt was made to treat the 
two groups of patients differently 
depending on their subcutaneous 
treatment. Significantly, it should be 
noted that the SMAS-platysmal teeh- 
nique was utilized on the worst 
patients concerning tissue laxity, but 
that their tuek-up rate was less. 

The recent aggressive surgical ap- 
proach to platysmaplasty warrants 
careful study. It is theoretically an 
ideal plane to elevate. Platysmal laxi- 
ty may be demonstrated preoperative- 
ly in the anterior cervical region by 
noting cervical banding with forced 
smiling. Lateral platysmal laxity, 
however, is better seen intraopera- 
tively by use of a sharp instrument to 
elevate the posterior platysmal bor- 
der. Thus, we have found that we can 
safely resect 1 to 2 em more skin when 
the platysma has been undermined, 
retracted, and plicated. At this time 
we believe that no advantage has been 
demonstrated to horizontal platysmal 
section except in very severe cases. 


“There is certainly more dissection 


time and risk with this more radical 


“platysmaplasty. Cutting these mus-. 


cles of expression may indeed do more 
harm than good. Time will tell wheth- 
er lateral platysmal surgery, such as 
that advocated by Skoog, combined 
with submental lipectomy and platys- 
mal band surgery, is the better and 
perhaps more conservative approach 
compared with horizontal platysmal 
sectioning and rotation flaps, as advo- 
cated by Connell. Our goal has been to 
strive for an innervated muscle with 
its fibers redireeted and tightened to 
form a firm submental sling. 


. 


Submental surgery has always been 
a part of rhytidectomy. Millard et al” 
popularized the submental lipectomy 
and anterior platysmal muscle resec- 
tion, utilizing it in up to 60% of their 
face-lift procedures. Anterior platys- 
mal banding may respond to pull of 
the muscle laterally in the modified 
Skoog technique, muscle clipping, or 
to direct submental dissection and 
muscle plication.” 

The anatomic studies of Vistnes 
and Souther" implied that lack of 
decussation of platysmal fibers in the 


submental region accounted for a fat 


hernia. Thus “turkey-gobbler” neck 
deformities almost routinely require a 
submental exploration with fat exci- 


sion and/or anterior platysmal sur- 


gery. We believe that this submental 
surgery, where indicated, has minimal . 
morbidity and creates a sling-like 
effect, thus joining the platysma from 
side to side, complementing the sub- 
platysmal dissection and the posterior. 
platysmal flap that had been prepared 
laterally (Fig 3). 
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A 44-year-old man complained of 

hoarseness for five to six months. He 
had smoked one to two packs of ciga- 

„rettes a day for 25 years and said he 

was a “social drinker.” There was no 
history of laryngeal disease. 


A 54-year-old man complained of a 
stuffed nose for about six months. 
This was occasionally associated with 
a blood-stained discharge. On exami- 
nation a polypoid mass with a smooth 
surface filled the right nostril, and an 
inflammatory polyp was diagnosed. 
During the course of his examination, 
- the patient was found to be thrombo- 
cytopenic, and he had idiopathic 
thrombocytopenic purpura. A few 


can include an outline 
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ROBERT E. FECHNER, MD, COORDINATOR 


PATHOLOGIC QUIZ CASE 1 


Robert E. Fechner, MD, Charlottesville, Va 


On physical examination, the only 
positive finding was a white area on 


the left true cord that occupied the - 


anterior and middle thirds of the free 
margin; it extended into the ventricle. 
The lesion looked like “the piles of a 


PATHOLOGIC QUIZ CASE 2 


Robert E. Fechner, MD, Charlottesville, Va 


months later, he had a splenectomy, 
with an almost complete resolution of 
the thrombocytopenia. Nevertheless, 
because of his problem with bleeding, 
no further surgery was done on the 
nasal tumor. The patient tolerated the 
mass, but after seven years, he 
decided to have the tumor removed. 
On physical examination, at age 61 
years, the right nasal fossa was filled 
with a polypoid mass similar to its 





University of Virginia School of Medicine, Charlottesville : 


carpet.” A biopsy specimen was taken, 
and the sections are seen in Fig 1 and 
2. Figures 3 through 5 are discussed 
later and should not influence your 
diagnosis of Fig 1 and 2. 

What is your diagnosis? 


appearance seven years before. 
Roentogenograms of the adjacent 
antrum showed that it was opacified, 
but there was no evidence of bone 
destruction. The nasal mass and the 
contents of the antrum were removed. 
Histologic.sections are seen in Fig 1 
through 5. 
What is your diagnosis? 


Residents and fellows in otolaryngology are invited to submit quiz cases for this section and to 
write letters to the ARCHIVES commenting on cases. presented, Quiz cases should follow the 
patterns established and must be submitted in duplicate. Photomicrographs must be clear and 
drawing with important structures labeled, especia 
histopathology of the car, Illustrations must be submitted as positive color ti 
mm: preferred). Do nat submit color prints unless accompanied by original transparencies. 
Transparencies should. be carefully packaged in a separate container. Please da not submit 
glass-mounted transparencies or the actual glass histology slides. Material for the RESIDENT'S 
Pace should be mailed to the Chief Editor. 


in-the case of 
nsparencies (35 
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Figure 3. 
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Figure 4. Figure 5. 
PATHOLOGIC QUIZ CASE 2 


Figure 2. Figure 3. 





Figure 4. ~~ Figure 5. 
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Pathologic Diagnosis: Verrucous 
carcinoma. 

The tissue consists of a large 
amount of hyperkeratotic squamous 
epithelium that has been cut at right 
angles. The multiple round or ovoid 
pieces of epithelium indicate a papillo- 
matous lesion, and the section is 
through the tips of several papillae. 
< An ordinary squamous papilloma 
could have this appearance, but it 
would be unusual to have the thick 
keratin layer. The onset of a papilloma 
in an adult, the numerous large papil- 
Jae, and the dense keratotic layer 
should suggest the possibility of ver- 
--yucous cancer. If there is a fairly 
large, broad-based lesion, the clinico- 
_ pathologie diagnosis of verrucous can- 
cer can be made. The hemilaryngecto- 
<: my specimen from this patient is seen 
in Fig 3; histologic sections are in Fig 
4 and 5. 

The criteria for the diagnosis of 
verrucous carcinoma are as follows. 
The lesion has (1) a warty, papilloma- 
tous, or filiform surface projecting 
above the mucous membrane, (2) 
thick, club-shaped folds of microscopi- 
cally keratinizing squamous epithe- 
lium, (3) the benign appearance of 
individual epithelial cells, and (4) an 
advancing margin that is pushing and 
not infiltrating. 

Verrucous carcinoma of the larynx 
afflicts persons from 35 to 80 years of 
age, with a mean of about 60 years. 
Men are affected more than women 
(at least 6:1), and more than 90% 
afflicted are cigarette smokers. Pa- 
`; tients with verrucous carcinoma have 
© had diverse occupations, and no clues 
to its onset regarding exposure to 
toxic inhalants other than tobacco 
smoke have been found. Verrucous 
-cancer makes up about 1% of laryn- 
geal carcinomas.'” 

Hoarseness is usually the initial 
symptom and may be present for a 
few months or as long as eight years. 
Occasionally there is dyspnea caused 
by airway obstruction. The lesions are 
usually localized to one cord and there- 
by lend themselves to conservative 
surgery with a prognosis of excellent 
long-term survival.’ 
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‘Clinical and Pathologic Diagnosis _ 
‘PATHOLOGIC QUIZ CASE 1 


The histologic diagnosis of verru- 
cous carcinoma is almost impossible 
without knowing the clinical findings. 
When large pieces of squamous epi- 
thelium are composed of benign- 
appearing cells, verrucous carcinoma 
is a possible diagnosis. A firm histo- 
logie diagnosis requires a full-thick- 
ness sample of the epithelium. This 
confirms that the deepest portion of 
the tumor appears benign (Fig 5) and 
allows one to see the character of the 
tumor-stromal junction. In most ar- 
eas, the advancing squamous nests are 
wide and rounded (Fig 4), as opposed 
to the narrow cords of pseudoepithe- 
liomatous hyperplasia. We have seen, 
however, long cords in verrucous carci- 
nomas and believe that they can be a 
part of the neoplasm per se. The 
advancing margin shows no infiltra- 
tion by small nests or cords of cells. 
There may be a few fairly large, 
rounded nests of epithelium, but these 
are probably tangential cuts of adja- 
cent bulbous nodules of epithelium. 
Occasionally, the carcinoma may grow 
down the ducts of the minor salivary 
glands, thus, resulting in more deeply 
situated nests of epithelium. In these 
foci, the epithelium remains benign in 
appearance. 

There are two major reasons to sep- 
arate verrucous carcinoma from ordi- 
nary well-differentiated squamous 
carcinoma. One reason is the lack of 
metastatic potential. Even the largest 
verrucous cancers do not metastasize 
to lymph nodes, although the tumors 
are capable of immense local destruc- 
tion of bone and can extend through 
the skin. If there is clinical enlarge- 
ment of the regional lymph nodes, this 
is secondary to reactive hyperplasia. 

The second reason that verrucous 
carcinoma is different from other car- 
cinomas is that it has an unpredictable 
response to radiation therapy. Some 
lesions completely regress after radia- 
tion; others show little or no response. 
Seven of nine laryngeal verrucous car- 
cinomas were not controlled with 
radiotherapy."** A critical group of 
tumors is radiated and undergoes a 
dramatic transformation within two 
to eight months after therapy. Clini- 











































cally, the tumor not only persists but 
grows aggressively and can have 
lymph node metastases. Of even 
greater importance, widespread me- 
tastases develop in some patients, and 
they eventually die. Histologically, the 
tumor is an anaplastic squamous can- 
cer often. with many spindle cells and 
no longer bears the slightest resem- 
blance to the original tumor. One such 
case has been reported in the 
larynx. 

The explanation for malignant 
transformation is unclear. Some have 
hypothesized that an area of radiore- 
sistant anaplastic carcinoma was 
buried in the verrucous zone and con- 
tinues to grow or is in itself trans- 
formed into a biologically more 
aggressive lesion. This hypothesis is 
not attractive, since almost 300 cases 
of verrucous carcinoma have been 
reported and none has had an anaplas- 
tic component. Kraus and Perez-Mesa’ 
mention that no areas of anaplasia 
were present in their 100 cases, and 
Demian et al* did not find anaplastic 
foci when they totally sectioned two 
cases of verrucous carcinoma. Despite 
their histologically normal appear- 
ance, the nuclei of verrucous carcino- 
ma have abnormal quantities of nucle- 
ic acid.: It seems likely that these de- 
ranged cells of the verrucous cancer 
are peculiarly susceptible to even 
greater derangement during radia- 
tion and are manifest as a histologi- 
cally anaplastic and clinically vicious 
tumor. 
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Pathologic Diagnosis: Cylindrical 
cell papilloma with invasive, nonkera- 
tinizing squamous carcinoma. 

The pattern of the cylindrical cell 

_ papilloma is serpiginous epithelial 
proliferation over an edematous or 
loosely fibrous stroma (Fig 1). Often 
invaginations into the substance of 
the polypoid mass occur. In this case, 
the pattern is similar to inverted 
papilloma. The epithelium is three to 
eight layers thick and has columnar or 
slightly polygonal cells. The outermost 
layer may have cilia. The cytoplasm is 
eosinophilic and finely granular, re- 
sembling an oncocyte, as seen in a 
Warthin’s tumor. True oncocytes have 

_ eosinophilic, granular cytoplasm be- 
cause of mitochondrial hyperplasia 
that can only be confirmed, with com- 
plete certainty, by electron micros- 
copy. To my knowledge, no case of 
cylindrical cell papilloma has been 
confirmed by this method. Mitochon- 
dria as well as other structures stain 
with phosphotungstic acid-hematoxy- 
lin. This stain was negative in our 
case, indicating that the appearance 
of the cytoplasm is not caused by 
mitochondrial hyperplasia. 

In addition to the eosinophilic cells, 
the epithelial layer contains numerous 
round mucous cells (Fig 2). Sometimes 
the nucleus is compressed along the 
edge of the cell. In other foci, the 
mucin resembles extracellular depos- 
its. Frequently, the mucous inclusions 
contain nuclear debris or neutrophils. 
Sometimes the mucous is condensed 
as sharply defined droplets that 
resemble fungal organisms. The de- 
bris must be separated from the orga- 
nisms of rhinosporidiosis as well as 
other fungi. If there is any question, 
methenamine silver stains for fungi 
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can be done. 

The pathogenesis of cylindric cell 
papilloma is unknown. The epithelial 
change is mostly a hyperplastic pro- 
cess, with some alterations in the col- 
umnar cells. The presence of mucous 
cells and ciliated cells is further sup- 
port for a hyperplastic process involv- 
ing multiple cell types. 

Hyams' is the only one who has 
studied cylindrical cell papilloma as a 
specific clinicopathologic entity. He 
reports only ten cases of this lesion, 
compared with more than 300 re- 
ported cases of inverted papilloma and 
fungiform papilloma. Cylindrical cell 
papillomas are undoubtedly included 
in other published series as examples 
of inverted papilloma. For example, 
Fig 8 in an article by Snyder and 
Perzin’ has the appearance of cylin- 
drical cell papilloma. As discussed 
below, the behavior of the cylindrical 
cell papilloma seems to be identical 
with inverted papilloma, so that the 
inclusion of both histologic types 
under the general heading of papillo- 
matosis is not an error. 

Cylindric cell papilloma is usually 
characterized by a ragged, beefy, 
papillary surface. In our patient, ede- 
ma and inflammation in the stroma 
flattened the overlying mucosa. It is 
understandable why this appeared to 
be merely an inflammatory polyp on 

clinical examination. 

Cylindrical cell papillomas occur in 
adults who are usually older than 40 
years. Patients complain of obstruc- 
tion, epistaxis, or pain. One of the ten 
cases reported by Hyams’ was asso- 
ciated with carcinoma. 

The distribution, recurrence rate, 
and the association of cylindrical cell 
papillomas with malignancy parallels 















































































that of inverted papilloma. This le 
is different, though, because it h : 
histologically distinctive pattern that. 
must not be mistaken for other dis- 
eases. In addition to confusing cycli 
drical cell papillomas with infamm 
tory disease, the complex, thickened 
epithelial proliferation can be misin 
terpreted as an adenocarcinoma. 
Careful attention to the cytologic 
appearance will separate the ordi 
cylindric cell papilloma from a malig- 
nant process. Although there may be 
some slight variation in the nuclei of 
cylindrical cell papilloma, severe dys- 
plastic changes are not seen. If there 
are extreme cytologic abnormaliti 
such as in Fig 8, the possibility th 
the lesion is associated with an inva- 
sive carcinoma must be thoroughly 
investigated. It may require numer- 
ous sections to find a small focus o 
unequivocal invasion (Fig 4 and 5). 
It is impossible to know how long 
the carcinoma had been present in 
patient. Presumably the cylindri 
cell papilloma preceded the cancer. 
a malignant transformation occurred. 
We know the mass had not enlarge 
during a seven-year period because 
the carcinoma invaded the loose stro- 
ma of the polyp. The cancer probabl 
replaced one component of the‘ origi- 
nal mass with another component 
without affecting the total volume of 
the mass. 
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Techniques of the Neurologic Examination, by 
William DeMyer, MD, 497 pp, with illus, $19, New 
York, McGraw-Hill Book Co, 1980. 

This book is a substantial introduc- 
tion to the neurologic examination for 
edical students and residents. The 
xt is organized as a programmed 
text; however, it avoids the major 
flaws usually found with this format. 
‘The book is well organized in outline 
form and serves not only as a text but 
as a reference. It is well indexed, the 
formation it contains is easily 
‘retrievable, and the author temporizes 
the use of boring and repetitive pro- 
‘grammed responses and skillfully uses 
them to keep the reader attentive. 

< The work is extensively illustrated 
with line drawings, tables, and den- 
drograms (algorithms), demonstrat- 
ing the differential diagnosis of clini- 
cal syndromes. Unlike most neurology 
:xts, Dr DeMyer has written this one 
with a sense of humor, and he actually 
chides the reader to perform the exer- 
cises described. Although clearly di- 
rected toward the medical student, the 
_ book contains a wealth of information 
for the practicing clinician—Do you 
remember the clinical presentation of 
an uppermost neuron lesion of the 
_. trigeminal nerve? This book is a wel- 
come addition to the otolaryngology— 
head and neck surgery library. 
Douglas E. Matrox, MD 
San Antonio, Tex 


Aging and the Perception of Speech, edited by 
Moe Bergman, 173 pp, with illus, $17.95, Balti- 
more, University Park Press, 1980. 

In the preface there is a quote from 
Nathan W. Shock that should serve as 
the guiding light for books such as 
this: “To prolong longevity is not a 
worthy-goal of gerontology. To reduce 
the detrimental effects of aging is 
very much a worthwhile goal.” At this 
point, one is hopeful that a worthwhile 
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effort will be forthcoming. 

Here at last, is someone who real- 
izes the great importance of impaired 
hearing in the aged and the tremen- 
dous impact that handicap imparts to 
practically every phase of life. 

Two short sentences later, however, 
we are told that to study aging we 
must study the entire life span. This 
pronouncement suddenly casts us into 
the realm of what promise to be, and 
often are, academic exercises de- 
signed to produce dissertations. The 
major fault with the work presented is 
that while addressing real clinical 
problems, the approach has been aca- 
demic, ie, the method used was dic- 
tated by what was available, rather 
than developing procedures required 
by the problem. Some examples may 
illustrate this point. The participation 
of the external and middle ear is 
dismissed as being irrelevant to aging 
and the perception of speech. Clearly, 
one major fault in fitting hearing aids 
(so frequently needed but not neces- 
sarily enjoyed by the aged) is failure 
to account for ear canal resonances 
and its acoustical characteristics. 

The need for measures of magni- 
tude capabilities of the ear is recog- 
nized; indeed, a solution is even pro- 
posed (Lawrence’s aural overload 
test). However, the problem was then 
dismissed because the test was “too 
difficult.” Another disclaimer arose 
over the “competing signal” situation. 
This is one of the most difficult things 
for the hard of hearing aged to under- 
stand. Because their hearing losses 
usually are primarily in the higher 
frequencies, they have little trouble 
understanding speech in a quiet one- 
on-one situation. In contrast, when in 
noisy situations, they cannot under- 
stand speech at all. How disarming; no 
wonder they accuse people of mum- 
bling in certain situations. The 
research on this vital topic, according 


~ to Bergman, has been conducted most- 


ly using earphones, which is different 
from real listening situations. With 
such studies, we are told that compet- 
ing noise degrades intelligibility for 
the elderly (aged 80 to 89 years) by 
only 20% and even less for those a 
decade younger. This is far from the 
reality, but more importantly, such 
information is apt to cause dismissal 
of the problem rather than the atten- 
tion it deserves. 

All of these comments are negative, 
but it would be a mistake to take such 
an attitude toward this book. The crit- 
icisms are primarily aimed at the 
research method that has been used in 
attacking the problem of speech 
reception in the aged. The book itself 
by Bergman, on the other hand, is 
valuable. It is a small book, but one 
that is full of information that pro- 
vides an account of the present state 
of the art, including its faults. Finally, 
the book calls attention to the vast 
amount of investigative work needed 
in the area of speech perception in 
general and for the aged in particular. 
Anyone interested in such work 
should read this book. 

Jack A. VERNON, PHD 
Portland, Ore 


The Voice and Its Disorders, ed 4, by Margaret 
C. L. Greene, 484 pp, Philadelphia, JB Lippincott 
Co, 1980. 

The fourth edition of The Voice and 
Its Disorders is not merely a publish- 
er’s follow-up to its first issue some 29 
years ago. It is a statement by Mar- 
garet C. L. Greene, a British voice and 
voice disorders expert, on the course 
taken in the past by the field of speech 
pathology, along with a look at current 
improvements and advances in the 
basic sciences and medical technology 
of this field. 

Greene’s devotion to and fascina- 
tion with voice is obvious, and she 
hews firmly to the traditional patient- 
clinician relationship, neatly avoiding 
a clinical-technologic misalliance. Ap- 
parently, to Greene, the encroachment 
of various instrumentations into the 
practice of speech pathology seems 
ominous; however, she merely cau- 
tions that treatment decisions must 
ultimately be made by man. In report- 
ing her extensive experience with 
long-standing clinical practice, she 
writes simply and clearly, and is, at 
times, anecdotal, making her 484- 
page, two-part, 18-chapter book an 


. 


Books 








enjoyable clinical te: eae 

Part 1 consists of six chapters that 
address the normal aspects of voice 
production, ie, the anatomy and phys- 
iology of the larynx, the respiratory 
system, and the articulatory system, 
and their contribution to the acoustic- 
perceptual end products—the voice 
and speech. The phonatory character- 
isties and features of the voice are also 
traced throughout the human life 
cycles, with one section highlighting 
the artistic or professional voice user. 
The principles of potentially useful 
techniques for laryngeal examination, 
ie, high-speech photography, glottog- 
raphy, and spectrography, are also 
described and constructively eriti- 
cized. In general, part 1 may be char- 
acterized as somewhat simplistic and 
uneven but, nevertheless, informa- 
tive. 

The core of Greene’s expertise lies 
in the 12 clinical chapters that consti- 
tute part 2 of the text. The first four 
chapters deal with hyperkinetic dys- 
phonias and their rehabilitation, along 
with a description of actual treatment 
procedures and exercises. Illustrative 
and elaborate case histories are pro- 
vided. Psychogenic disorders are dis- 
cussed extensively in a separate chap- 
ter, which also contains case history 
reviews and approaches to treatment. 
Pitch disorders are divided into those 
affecting males and females; a discus- 
sion of patients with problems of gen- 
der identity is included. 

The surgical and therapeutic proce- 
dures used in nasal resonance disor- 
ders of various types, including those 
of cleft palate, are found in a chapter 
that may seem out of place in a book 
on voice disorders, but the author 
attempts to relate these problems to 
problems in phonation. Motor disor- 
ders and laryngeal palsies, together 
with a discussion of approaches to 
their surgical and remedial treatment, 
are dealt with conservatively in two 
separate chapters. These are followed 
by a discussion on how inflammatory 
changes, stress, and benign neoplasms 
affect the voice and how voice therapy 
may be used in these cases. The two 
final chapters are devoted to laryn- 
geal carcinomas, their surgical treat- 
ment, the production of alaryngeal 
speech, and rehabilitation of the 
laryngectomized patient. 

Part 2 of the text seems to have 
been written with considerably more 
enthusiasm and detail than part 1. It 
provides a variety of relevant clinical 
case descriptions, as well as admirable 
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explications of various treatment ap- 





proaches. There is a much greater use 
of personal knowledge and expertise 
in part 2, with substantially less 
dependence on reference material 
than in part 1. 

The text in its entirety is well exe- 
cuted, with exemplary annotations 
and references, though some improve- 
ment could have been effected by 
updating and revising some of the 
illustrations and correcting the refer- 
ences. This book is made more enjoy- 
able, at least in my opinion, because it 
brings to American speech pathology 
clinicians a view of how voice disor- 
ders are treated in Britain and much 
of Europe. In addition, otolaryngolo- 
gists will be made aware that the 
patient with a voice problem is not in 
the exclusive domain of their special- 
ty. 

K. IZDEBSKI, PHD 
San Francisco 


Tympanoplasty and Stapedectomy: A Manual of 
Techniques, by Ugo Fisch, 82 pp, 58 illus, $24, 
Stuttgart, West Germany, Georg Thieme Verlag, 
1980. 

The purpose of this monograph is to 
provide residents in otolaryngology 
with a readable, up-to-date guide of 
surgical techniques in tympanoplasty 
and stapedectomy. 

As the author states, it is not a 
comprehensive atlas of ear surgery 
but rather a handbook to guide the ear 
surgeon through the complex, rapidly 
changing field of middle ear recon- 
struction. The book is based on the 
author’s personal clinical experience 
gleaned from solving day-to-day oto- 
logic problems at the Ear, Nose, and 
Throat Department of the University 
of Zurich. 

This monograph is organized into 
five sections: general considerations 
in ear surgery, myringoplasty, tympa- 
noplasty (reconstruction of ossicular 
chain), cholesteatoma, and stapedecto- 
my. Each chapter outlines, in a step- 
by-step fashion, the microsurgical 
techniques used by this well-known 
otologist. Brief introductory remarks 
on basic principles that enable appro- 
priate selection of techniques are pre- 
sented, as well as the results obtained. 
Many technical tips and rules are 
included in these discussions. The 
author has made excellent use of sche- 
matic drawings to illustrate clearly 
the surgical techniques used. 

I found this book enjoyable, filled 







































with common sense approaches and 
sound surgical techniques in a rapidly 
changing and controversial: field. The 
factual style, line drawings, and. 
organization made this book extrem 
ly readable. This monograph meets 
the goals it set out to achieve and 
recommended supplementary readin: 
by residents and for updating th 
techniques of the practitioner. me 
WILLIAM C. LeLiever, MD, FRCS&(C) 
Galveston, Tex 


Medical Audiology: Disorders of Hearing, edited — 
by Frederick N. Martin, PhD, 482 pp, with illus, 
$32, Englewood Cliffs, NJ, Prentice-Hall Inc, 
1981. ase 

Five persons—Theodore Glattke, 
Wilma Maue-Dickson, Arnold Cohn 
Martha Wofford, and Francis Catlin— 
have each contributed a volume on the 
auditory mechanism for this book. 
Their respective topics are anatomy 
and physiology, prenatal develop- 
ment, etiology and pathology, audio- 
logical evaluation and management, 
and otological diagnosis and treat- 
ment. Dr Martin, the editor, sectioned’ 
their contributions into the four divi- 
sions of the outer, middle, and inner. 
ear and the auditory nerve and centra 
pathways. Dr Martin arranged th 
book so the reader selects a topic (the 
vertical) and a location along the audi 
tory tract (the horizontal) to reach the 
desired information in the middle of 
the book. This is a refreshingly Nea- 
politan approach to an audiology ref- 
erence book. Familiarity with the 
organization of this book is a necessi- 
ty, since the index is surprisingly 
sketchy. 

Not only is the organization unique, 
but Medical Audiology also presents 
the auditory mechanism with a broad- 
er view than the usual test, patient, 
and clinician emphasis of many audi- 
ology reference books. The auditory 
pathway is the focus with an eclectic 
group of authors writing on otology, 
anatomy, embryology, etiology, and 
audiology. The chapters are well illus- 
trated and contain lengthy bibliogra- 
phies. Medical Audiology does not 
replace other audiology books, nor is it 
the final source for those who are — 
curious. It is an enlightening addition 
and good starting point for clinicians 
who wish to know more about the 
auditory mechanism than the red, 
blue, percentages, and graphs of 
audiologic procedures. 

Caro RYE, MA, CCC 
Galveston, Tex 
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Letters to the Editor 

















Vocal Cord Lesions and 
Hoarseness 


To the Editor.—In their article enti- 
-tled “Persistent Hoarseness After 
“Surgical Removal of Vocal Cord 
Lesions” in the ARCHIVES (1981, 
“107:148-151), Baker et al demonstrate 
the influence that ancillary medical 
conditions have on persistent hoarse- 
‘ness after surgical removal of vocal 
: fold lesions. However, their comments 
_ regarding voice rest and their conclu- 
sions that surgical treatment and 
postoperative behavior are unimpor- 
tant factors in persistent hoarseness 
warrant. discussion. 

While presurgical medical histories, 
- including emphysema, allergy, ete, 
may indeed influence postoperative 
voice quality, the authors failed to 
mention, or were unaware of the fact, 
“that phonatory disuse (voice rest) 
after surgery also may cause persis- 
tent hoarseness. This is reflected par- 
ticularly in their second concluding 
statement, which suggests that the 
period of voice rest be extended in 
high-risk patients. 

Within the past year, two patients 
with protracted hoarseness who have 
been told not to talk for five days to 
one week after surgical removal of 
vocal nodules have been seen for 
speech pathology consultation. Find- 
ings from laryngologic examination 
were normal and their medical histo- 
ries unremarkable. An in-depth inter- 
view disclosed a fear of nodule recur- 
rence and not knowing how to “talk 
< right.” Voice therapy directed toward 
increasing respiratory support for 
phonation resulted in a normal voice 
in both cases. Aronson’ termed such 
voice disorders “iatrogenic” because 
of the clinical prescription for voice 
rest. The evolution of such secondary 
“psychogenic voice disorders is presum- 
bly due to not knowing how to use 
the voice postoperatively and, in the 
case of prolonged voice rest, flaccid or 
weak folds. 

Denying a relationship between 
surgical treatment and persistent 
hoarseness without knowing the ex- 
tent or type of surgery warrants 
< reconsideration. It is probable that of 
the “preponderant findings” (p 149) of 
vocal cord pathologie conditions—four 
patients with vocal nodules and six 
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with polyps—not all lesions we 

same size or location. It is likely 
therefore, that the extent of surgery 
differed from one patient to another, 
suggesting that this, indeed, could 
have been a factor in postoperative 
hoarseness. 

Although a preexisting history of 
voeal abuse, chronic coughing, and 
throat clearing did not correlate with 
postoperative hoarseness, it is wrong 
to imply that these factors are unim- 
portant. The statement that postop- 
erative abusive vocal behavior does 
not contribute to persistent hoarse- 
ness suggests that the postsurgical 
larynx is somehow made immune to 
this known form of irritation. 

We believe that a recommendation 
for postsurgical voice rest exceeding 
48 hours, particularly for those pa- 
tients who may have a psychogenic 
(functional) basis for the voice disor- 
der, as in vocal nodules, is unwar- 
ranted. For these patients, a careful 
history should be taken to identify 
possible causes of the voice disorder, 
and voice therapy should be insti- 
tuted. Asking a patient not to talk 
from three to seven days is rather 
unrealistic, and we believe may be 
harmful. 

Davip E. HARTMAN, PHD, 
CHARLES N. Forp, MD 
La Crosse, Wis 


1. Aronson A: Clinical Voice Disorders: An 
Interdisciplinary Approach. New York, Thieme- 
Stratton Inc, 1980. 


Fracture of an Ossified 
Stylohyoid Bone 


To the Editor.—I enjoyed reading Dr 
Goodman’s clinical memorandum on 
fractures of an ossified stylohyoid 
ligament in the February ARCHIVES 
(1981;107:129-180). I recently had a 
case that illustrates some of his 
points. 


Report of a Case.-A 52-year-old man 
with diabetes, previously disabled by a 
low-back injury, consulted me about a lump 
and soreness in the right submaxillary area 
of three weeks’ duration. Physical exami- 
nation disclosed a bony, hard mass in the 
submaxillary triangle separate from the 
mandible and fixed. Roentgenographic 
examination showed an unusually large 
and well-developed stylohyoid bone. This 
measured about 7 cm in length, with the 
maximum width of the shaft about 9 mm. 
There was a well-defined medullary cavity 
and bony cortex, an articulation proximally 
at the styloid process, and a somewhat less 
well-defined apparent articulation distally 






Fig 1.—Stylohyoid bone. 





Fig 2.—Fractured stylohyoid bone. 


at the anterolateral aspect of the hyoid 
bone. 

Two days later, while the patient was 
yawning vigorously, he heard a loud crack. 
Acute pain developed in the area. The 
following day, a roentgenogram showed a 
fracture with slight angulation in the mid- 
dle portion of the shaft of this stylohyoid 
bone (Fig 1 and 2). 

Comment.—We elected to treat this 
surgically by removing the distal por- 
tion through an external approach. 
The patient had an uneventful postop- 
erative course and has since then been 
asymptomatic. 

JoHN M. McGinnis, Jr, MD 
Montpelier, Vt 
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approximately 350 newly referred patients annually. The fellow 
will participate with the senior staff in all decisions relative to 
prescribed treatment. The fellow’s operative responsibility will be 
assigned commensurate with his ability. It is anticipated that 
each fellow will perform approximately 100 major surgical cases 
during the year of his fellowship. Follow-up clinics will average 
100 patients weekly for each fellow. Surgeons in residency are 
also assigned to the team, giving the Head and Neck Fellow an 
opportunity to teach. 

A Texas Medical License is not required, but is desirable in 
that it will allow the fellow more independence. 

Two hours of didactic instruction are given weekly by the 
senior staff. A course in Surgical Anatomy of the Head and Neck 
is given for one month in the late summer. A project (either 
clinical or bench research) is required of each fellow and a 
-written paper suitable for publication is required prior to the 
_ issuance of a certificate from the M. D. Anderson Hospital. 

Completed applications for the fellowship year beginning July 
1, 1982 should be submitted no later than September 30, 1981 
for consideration. Please direct all inquires to: 

Richard H. Jesse, MD, Head 

Department of Head and Neck Surgery 

M. D. Anderson Hospital 

6723 Bertner Drive 

Houston, TX 77030 


FLORIDA MIDWINTER SEMINAR 
IN OTOLARYNGOLOGY 
February 4-6, 1982 
Pier 66 Hotel 
Fort Lauderdale, Florida 


State of the Art 


in 
Otolaryngology—Head and Neck Surgery 


FACULTY 
William R. Panje, M.D. 
lowa City, lowa 


Robin T. Cotton, M.D. 
Cincinnati, Ohio 








G. William Jaquiss, M.D. James L. Parkin, M.D., M.S. 
Pittsburgh, Pennsylvania Salt Lake City, Utah 


G.D.L. Smyth, D.S.C., F-R.C.S. 
Belfast, Northern Ireland 


The Florida Midwinter Seminar in Ophthalmology and Otolaryn- 
gology is co-sponsored by the University of Florida College of 
Medicine (Gainesville), the University of Miami School of 
Meditine (Miami), and the University of South Florida College of 
Medicine (Tampa). The program is accredited by the Council on 
Medical Education of the American Medical Association, Category 
1 of the Physician's Recognition Award. Registration fee is $225 


: © for practitioners and $100 for residents upon application from 


their Department Head. Mail registration fee (U.S. dollars only), 
payable to “Florida Midwinter Seminar”, 405 Northeast 144th 
Street, Miami, Florida 33161. Special reduced rates have been 
arranged with the Pier 66 Hotel, -P.0. Drawer 9177, Fort 
Lauderdale, Florida 33310. ~ = 


um tit f Head and Neck | | 
ting three (3) fellowship positions to candidates | 

















6501 Fannin, Houston, Texas 77030 (713) 790-5925. 





POSTGRADUATE COURSE 
IN CLINICAL ALLERGY 
Sponsored by American Society 

of Ophthalmologic and Otolaryngologic 

Allergy 


A Basic 1-2-3 Course in Serial Dilution Skin 
Endpoint Titration and Food Allergy 
HYATT REGENCY HOTEL 
(Adjacent to Crown Center) 

2345 McGee Street 
KANSAS CITY, MISSOURI 64108 
OCTOBER 30-NOVEMBER 4, 1981 


A limited number of registrants may partici- 


pate in Titration and Food Allergy Testing | 


Demonstrations to follow on November 5 & 6, 
1981 (Advance and separate registrations 
required for November 5 & 6, 1981). 


Pre-registration 
James W. Willoughby, M.D. 
1125 Grand Avenue, Suite 1505 
Kansas City, MO 64106 
Phone: (816) 842-6262 


AMA CME CATEGORY | CREDIT 
HOUR FOR HOUR 


AUDITORY EVOKED 
POTENTIALS 


A workshop on the practical 
Clinical applications of 
Electrocochleography 

and Brainstem Audiometry 


Sponsored by The Methodist Hospital and the Institutes of | 


Otorhinolaryngology and Communicative Disorders, and 
Neurology, The Neurosensory Center of Houston. 


November 14, 15, 16, 1981 


This three-day course is designed to familiarize the | 


physician and audiologist with clinical applications of the 
“early” auditory evoked potentials. Background informa- 
tion on the “middle” and “late” potentials and on cochlear 
potentials is also included. The course relies heavily on 
tutorials and workshops to familiarize the participant with 
instrument operation, response measurement and interpre- 
tation of test results. 

A course syllabus will be distributed to each participant 
prior to enrollment. 

Course Instructors: Alfred C. Coats, M.D. 

and Staff 


Tuition: $350.00 Enrollment limited 
Address inquiries to Ruth B. Metzger, Coordinator, Cochlear 
Function Laboratory, The Neurosensory Center of Houston, 





































































Now available from the AMA! 


This newly revised AMA Uniform Health Insurance Claim 
Form was jointly developed by the AMA and the Health 
Care Financing Administration, and has been approved 
by the AMA Council on Medical Service. 


The most widely used and accepted 
-health insurance claim form 
n America. 


in addition to being mandated for all Medicare Part B 
reimbursement by HCFA, the AMA form is approved for 
CHAMPUS, preferred for Medicaid, used by more than 30 


Return to: Order Department 
American Medical Association 
P.O. Box 821 
Monroe, Wisconsin 53566 


The new, revised 


~ AMAUNIFORM | | 
HEALTH INSURANCE CLAIM FORM 


-is now mandated for all Medicare Part B reimbursement! 





Blue Shield Plans nationally and recommended by the 
Health Insurance Association of America to its more than 
300 member companies. 


Choose the format compatible to 
your reporting system! 7 


The AMA form is available in three formats: single sheet, 
two-part carbon snap-out, and two-part, carbon-contin- 
uous pin-feed computer form. 


Order your official AMA claim 
forms today! 


ee A EY SS Ss. S 1 M R 





TYPE OF FORM 


C Single Form, OP-407 (in pads of one hundred) 
= Snap-out Form, OP-408 (Original and carbon) 
Lod 


On orders of $.00-$10.99 add $1.50, $11.00 or more 
add $2.00. For special handling (ship via UPS) add $2.50. 


NAME 


Continuous Computer Form, OP-409 (Original and one carbon) 





*NOTE Larger quantities available at special rates. Write to: Order Handling, AMA, 535 N. Dearborn, Chicago, IL 60640 


Check or money order must accompany this order and be made payable to the American Medical Association 


PRICE 
QUANTITY* PER THOUSAND 
4,000-25,000 
1,000-25,000 
1,000-25,000 





$25.50 
$38.75 
$40.00 


HANDLING CHARGE 
TOTAL 





ADDRESS 








CITY/STATE/ZIP 
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“| ELECTRIC RESPONSE _ 
AUDIOMETRY INSTRUMENTS 





Plug in expandability minimizes Start-up costs and pro- 
tects against obsolescence. Inexpensive basic single- or 
dual-channel systems can be quickly expanded by adding 
plug-in modules. Modules include a strip-chart recorder 
which plots the averaged waveform on ordinary EKG chart 
paper, a waveform processor which allows adding or sub- 
tracting separate averaged waveforms, special click and 
masker generators, and a digital programmer for generating 
complex stimulus sequences. 


State of the art design maximizes preformance: Ampii- 
tude resolution of .02% full scale and time resolution of 51 
points /msec.* give averaged waveforms of unsurpassed 
Clarity and sharpness. High pre-amplifier input impedance 
(10 Gigohms shunted by less than 10 pF) low internal noise 
(4.0 u V peak-to-peak) and high common mode rejection 
(85 dB at 60 Hz) greatly simplify the task of obtaining noise- 
free tracings. 


Ideally suited for clinical use: Simpiified controls allow in- 
experienced personnel to obtain high quality recorcs after 
minimal training. Safety features include optically isolated 
pre-amplifier, low-leakage internal wiring design, thermally 
protected power-supply, and implosion-protected cathode 
ray tube. 


On-site installation: With purchase of a complete ERA sys- 
tem, trained Life-Tech medical field-service specialists will 
install the system and instruct the user in its operation. 

“On models BIGTE and 8102E 
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average of 
response. 20-2 kHz 
Backed by extensive service facilities: A nationwide 
network of Life-Tech approved service centers provides 
one-day service in most of the continental United States. An 
extensively equipped and staffed home-office service de- 
partment supports the regional service centers. 

For additional information, call or write: 


Life-Tech 
instruments, Inc. 


BOX 36223 - HOUSTON TEXAS 77035 < (713) 783-0990 
















~The Eighth Annu; 
University of Pittsburgh 
Symposium 


EAR, NOSE, AND THROAT 
DISEASES IN 
CHILDREN 
A 1981 UPDATE 


December 9-13, 1981 
Rancho Las Palmas Resort 
Rancho Mirage, Palm Springs, California 


OTOLARYNGOLOGISTS AND 
PEDIATRICIANS: 


Update your knowledge of ear, nose, 
and throat diseases in children 
through scientific sessions, small- 
group workshops and demonstra- 
tions, and informal discussions. 


UNIVERSITY OF PITTSBURGH 
FACULTY 


C. D. Bluestone J. L. Paradise 
H. Felder E. N. Myers 
S. E. Stool 


INVITED FACULTY 
G. A. Gates (San Antonio) 
J. O. Klein (Boston) 
Accredited for 19 hours of ACCME Category 1 credit, 


For further information, contact: Division of 
Continuing Education, 1022 B Scaife Hall, 
University of Pittsburgh School of Medicine, 
oe PA 15261; telephone: (412)624- 
653. 













































Please send me additional information. 
Name 
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Street 








City 









State 
















































"TEMPORAL BONE _ 
SURGICAL DISSECTION COURSE 
University of Southern California School of Medicine 


March, April, October, November 1981 & 1982 


Participants. spend four hours daily in the dissection labo- 
ratory and four hours observing live telecasts of surgery. 
The course includes early evening lectures and films, and 
demonstration and practice of the multiple approaches to 
the structures of the Temporal Bone as used by members 
of the Otologic Medical Group, Inc. 

Each course is limited to 24 board certified or board 
eligible otolaryngologists and residents. 

Tuition (U.S. Currency): 











HOUSE EAR INSTITUTE 


In Cooperation With 


TWO WEEKS EACH 















Physicians—$1 500.00 
Residents—$1,200.00 
(With letter from Chief of Service) 


CME Credit: 100 Hours 


For further information: 
Antonio De La Cruz,M.D. 
Director, Temporal Bone 
Surgical Dissection Course 
Ear Research Institute 
256 South Lake Street 

Los Angeles, CA 90057 



















University Microfilms International 
300 North Zeeb Road 18 Bedford Row 


Dept. P.R. Dept. P.R. 
Ann Arbor, MI 48106 London, WC1R 4EJ 
U.S.A. England 
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_ Improving on excellence... 
the key to continuing leaders 


t trimpots for precise c bration 
« Monolithic integrated: circuits for long. 
term stability. i 
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fUorrory EVOKED Pot 
= T IN CLINICAL PRACTICE = 
-This course is designed especially for Neurologists, 

Otolaryngologists ang Audiologists. it emphasizes practical 


clinical applications of the auditory brainstem response, 
auditory nerve action-potential and cochlear potentials. The 





















participants ‘‘hands-on’’ experience in instrument oper- 


“js its coverage of techniques for recording cochlear and 
auditory nerve responses with electrodes that do not pene- 
-trate the tympanic membrance. 

"INSTRUCTOR: Theodore J. Glattke, Ph.D. 

~ DATES: 

| March 21-22, 1981 

< Denver, CO 

Apr. 25-26, 1981 
Philadelphia, PA 
TUITION: U.S. $250.00 
ACCREDITATION: Physicians are eligible for the American 
Medical Association Physician Recognition Award, 16 
hours, Category Il. 

a FOR FURTHER INFORMATION CONTACT 
Course Coordinator, Lite-Tech Instruments, Inc. 

~ P.O. Box 36221, Houston, TX 77036 Tel.(713) 783-6490 


Life-Tech 
Instruments, Inc. 


BOX 36227 © HOUSTON. TEXAS POIG #5713) 7ES E40 
TELEX 79) J64 LIFE TECH 0 


Sept. 12-13, 1981 
San Francisco, CA 


Oct. 10-11, 1981 
New Orleans, LA 










COSMETIC FACIAL SURGERY 


A SEMINAR ON 
COSMETIC FACIAL SURGERY 


Sponsored by: 
The American Foundation For 
The Medicine and Surgery of Appearance 


October 25-30, 1981 
The Royal Orleans Hotel 
New Orleans, Louisiana 


Director: 
Jack R. Anderson, M.D. 
Clinical Professor 
Tulane University Medical Center 
Louisiana State Medical School 


Co-Director: 
Calvin M. Johnson, M.D. 
Assistant Professor 
Tulane University Medical Center 


Accreditation: 42 CME hours, Category 1 


Contact: 
Calvin M. Johnson, M.D. 
Suite 322 
1111 Tulane Avenue | 
New Orleans, Louisiana 70112 


course relies heavily on workshops and tutorials to give the 


~ ation and test interpretation. A unique aspect of this course 



























Otolaryngologist to assist in busy ENT Dept 
serving needs of over 280,000 people on 
prepaid medical plan. Currently 5 man dept 
looking to expand. This is a highly referred 
practice with heavy emphasis on all phases of 
head & neck surgery. We have teaching 
affiliations with UCD. Applicant must be inter- 
ested in & trained in modern ENT surgery. 
Maxillofacial trauma training is desirable but 
not a requisite. California license required. 
Contact: David Steinbauer, M.D., Permanente 
Medical Group, P.O. Box 254999, Sacramento, 
CA 95825 or call collect (916) 486-5588. 

AN EQUAL OPPORTUNITY EMPLOYER 































ELECTRONYSTAGMOGRAPHY 


Short Courses for Physicians, 
Audiologists and Technicians 


Sponsored by The Methodist Hospital and the Insti- 
tutes of Otorhinolaryngology and Communicative Dis- 
orders, and Neurology, The Neurosensory Center of 
Houston. 


September 26, 27, 28, 1981 


Two parallel three-day intensive courses in clinical ENG are 
offered. The technicians’ course stresses practical aspects 
of test technique, and the physicians’ course stresses 
clinical applications. Audiologists may take a specially 
scheduled program which includes parts of both the 
techniques and interpretation course. The courses rely 
heavily on tutorial teaching methods to allow ample 
opportunity for supervised trial-and-error learning. 


A report of each technician trainee’s performance, includ- 
ing examination scores and an evaluation of technical 
competence, will be given the trainee and the employer. 


Alfred C. Coats, M.D. 
and staff 
Limited enrollment 


Course Instructors: 


Tuition: $350.00 


Address inquiries to: ENG Laboratory, The Methodist 
— 6565 Fannin, Houston, Texas 77030 (713) 790- 
5. p 








“CONTROLS PAIN 


GAG REFLEX. 


_ Control Pain 
Control Gagging 





well as new physicians (a! 


American Medical Directory containin 


urgent necessity. 





























> The American Medical Directory has been published 
again, for the first time since 1973. Now in its 27th edition, 
this is the official directory of the American Medical 
ssociation, containing biographical and professional 
ata on over 445,000 U.S. physicians—and is the single 
lost comprehensive and reliable reference to American 
hysicians available. 
Derived from the constantly updated AMA Physician 
astertile—and organized by alphabetical index and 
geographic register—the first four volumes provide key 
professional and demographic data on every physician, in- 
cluding residents, in direct patient care, administration, 
teaching, research, and other activities. Each listing in- 
cludes full name, address, year of license, school of 
‘medical education, and type of practice, with primary and 
secondary specialties (from allergy to urology) and 
‘Specialty Board certifications. 
© Special reference sections include the same detail 
‘data for Federal service doctors (Army, Navy, Air Force, 
TVA., & U.S.P.H.S.) and U.S. doctors in foreign countries. 
The fifth volume, the Directory of Women Physicians, con- 
tains alphabetical and geographical listings complete with 
professional and demographic data for women physicians. 

Another useful feature 

of the 27th Edition is an un- 
bound plasticized code sheet, 
providing ready reference for 
code designations of medical 
school, specialty, and 
certification data. 
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PSG Publishing Company, Inc. 
545 Great Road, Littleton MA 01460 








Where are all the doctors now? 


According to data management experts at the American Medical Association, the AMA Physi- 

cian Masterfile requires updating at a rate of 

address, specialization, specialty certifications, 
80,000 more now 


about 30-33% annually due to changes In 
and attrition due to death and retirement, as 
than In 1973). These inexorable changes make 
a new directory of physicians in the U.S. an absolute requirement. The 27th Edition of the 
ri this new and updated information on American 
physicians ìs now available for the first time since 1973. The new 5-volume edition containing 
the most current AMA data together with a Directory of Women Physicians is, indeed, an 


AMOS UG 

















-The 1979 American Medical Directory 


The official directory of the American Medical Association 


In all, the 27th Edition of the American Medical Dire 
tory is an essential and practical reference for medic 
institutions, insurance companies, associations a 


libraries—and for all others requiring a reliable physici 
reference. 

Call 800-225-5020 (toll-free) or write PSG Publishi 
Company for further information or to order your set of t 
1979 American Medical Directory. 

The current printing is limited, so you should é 
quickly to avoid delays and possible disappointment. 





















































































































































































































































HE DENVER NASAL SPLINT ™ 
VS 
THE PLASTER CAST 
WHICH DO YOU PREFER? 





I Minute Application 

No Operating Room Mess 
Not Stainable 

Water Resistant 

Very Adhesive 
Inconspicuous 


5-7 Minute Application 
Messy Application 
Blood Stainable 

Water Absorbant 
Poorly Adhesive 
Conspicuous. 


FOR MORE INFORMATION ON 
THE DENVER NASAL SPLINT ™ 





CALL 303-751-4260 
; DENVER SPLINT IS A TRADEMARK OF DSC INCORPORATED 
THE DENVER SPLINT COMPANY. INC. 1455 SO POTOMAC STREET, SUTTE 201 


HILS. PATENT #4153051 #4,213,452 AURORA, COLORADO 80012 












































illing a Vital Need 

Because a growing part of medical care 
rovided in the hospital, physician- 

spital relationships are becoming in- 

sreasingly complex by virtue of govern- 
ment intervention, court decisions, and 
e demands of third-party payers. The 
edical staff is an essential association 
of physicians that, in many ways, is as 
iportant to the immediate concerns of 
e individual physician as the local, 

ate and national associations of 
ganized medicine. 

-Prior to the inception of the Advocate, 
there was no publication that addressed 
self specifically to the concerns of the 
medical staff. Published by the Depart- 

ent of Hospitals & Health Facilities of 
‘the American Medical Association, the 
dvocate is not a news publication. 
Rather, it provides authoritative analysis, 
‘commentary, and interpretation of 
vents in the medical care arena. It is a 
clearinghouse for concrete problems 
and solutions. 


Focus on Your Concerns 

The Advocate zeroes in on the special 
interests and problems in regard to 
-your position on the medical staff and 
o your medical staff's relationship with 
‘the hospital administration and other 
hospital personnel. It delves into every 
‘jmportant aspect of the physician- 
hospital relationship. Some of the 
topics that typically receive attention 
include: 

e Medical staff organization 

e Rights and responsibilities of 
medical staff physicians 

Regulation of medical care 

Medical discipline 

e Cost containment 


-TAa 


. + 


“This is your 


ADVOCATE 


Subscribe today to the only publication directed specifically 
to the interests and problems of physicians 
on hospital medical staffs 


Delineation of privileges 
Professional liability coverage 
Medical staff bylaws 

Court decisions that affect 
medical staff 


“Hot Line” for Your Questions 

Each issue of the Advocate features a 
special Q & A column. If you have spe- 
cific questions about your relations 
with your hospital, medical staff situa- 
tion, or any related areas, you can write 
the Advocate. 


Your query receives immediate per- 
sonal attention from experts who 
can provide the answers. 


Those questions which are of general 
interest will also be included in an 
issue of the Advocate as space allows, 
but you don’t have to wait for your infor- 
mation. 
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i Hospital Medical Staff 

1 ADVOCATE 

1 American Medical Association 
1 535 N. Dearborn St. 


i Chicago, Illinois 60610 


O Please bill me o 


Please Print 


YES, | wish to subscribe to the ADVOCATE for the sated: indicated below. 
Enclosed is my check, payable to the AMA, for$ 





Start your subscription! 

The Advocate is an invaluable source of 
information for every physician on the 
hospital medical staff. Don’t be without 
it; use the form below to subscribe 
now! 


This Rote of Stat rive, ea 


sta M tre tases, aa 


Profession, ite: 
A Status Rong aoility — 
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One year (6 issues) subscription, 
$15.00 





Name 


Title 





Hospital 





Address 
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naking our assets yours, the benefits of our experience in 
ked potential technology provide the standard of care and 
‘ice you should expect from the industry we pioneered. 


/ upon our people for demonstrations, installation, on-site 
ing, workshops, and for continually up-dated information 
applications assistance. Rely upon our regional service 
erts for on-site service and repair. Your lab is part of the 

i in which our people are an essential resource; they make 
difference; and, if the difference is essential, it is Nicolet. 


JERE RESPONSIBILITY KEEPS PACE WITH TECHNOLOGY FYE NICOLET 
JERE RESPONSIBILITY KEEPS PACE WITH TECHNOLOGY = BIOMEDICAL 
OLET BIOMEDICAL WORLD HEADQUARTERS 


Verona Road 
on, Wisconsin 
hone: (608) 271-3333 
10-2862711 
ails, please write or ca 


Seinen 


or call collect = _ 
Erickson, Biomedical Products Mana 
































-TH ILLIAM BLAC ees 
POST-GRADUATE SCHOOL OF MEDICINE 
of the MOUNT SINAI SCHOOL OF MEDICINE (CUNY) 


Announce a Postgraduate Course 


SURGERY OF THE PARANASAL SINUSES 


Under the Direction of 
JOSEPH L. GOLDMAN, M.D. 


Mount Sinai School of Medicine Faculty 

HUGH F. BILLER, M.D., STANLEY M. BLAUGRUND, M.D., JOSEPH L. GOLDMAN, M.D., 
WILLIAM LAWSON, M.D., D.D.S., FRANK E. LUCENTE, M.D., JOEL M.A. SHUGAR, M.D., 
PETER M. SOM, M.D., STUART H. YOUNG, M.D. 


With Guest Lecturers: 
RICHARD G. FADAL, M.D., Waco, Texas; DAVID N.F. FAIRBANKS, M.D., Washington, D.C., 
WILLIAM H. FRIEDMAN, M.D., St. Louis, Missouri; VINCENT HYAMS, M.D., Washington, D.C., 
KARL M. MORGENSTEIN, M.D., Hollywood, Florida; DONALD J. NALEBUFF, M.D., Teaneck, New Jersey 


November 30, December 1, 2, 3, 4, 1981 
Monday through Friday 
8:30 AM to 5:30 PM (5 Sessions) 


raining in surgery for sinus disease and allied problems. Special attention will be paid to intranasal as well as external procedures. This 
course emphasizes intranasal sphenoethmoidectomy and antrostomy, the role of allergy, especially the Rast Test, and subjects from the 
basic sciences in rhinology. Fresh cadaver material is used extensively for instruction. Discussion concerning intranasal and sinus disease 


and the indications for therapy will be held. 


FEE: $600 
This course will be given at the Mount Sinai Medical Center, New York, New York 


PPLY TO: Director, The Page and William Black Post-Graduate School of Medicine, Mount Sinai School of Medicine, One Gustave L. Levy 
ace, New York, New York 10029. Tel.: (212) 650-6737. 
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] F SUMMARY 


SATIONS AND USAGE: 


ECAUTIONS 


PASE REACTIONS: 


decongestant-a 


Each tablet contains pher 
chlorpheniramine maleate, € 


ine hydrochloride, 40 mg, 
and acetaminophen, 500 mg. 


When you prescribe an « 


: U.R.I., that’s a signal to pr e Singlet for symptomatic 
MINISTRATION relief as well. Just one S tablet every eight hours 
promotes sinus drainage, felieves congestion, rhinitis 
and pgi 


An antibiotic for the inf Singlet for the relief of 
| ptoms. 


Artist's rendition of in‘iamed 
and infected nasopharynx 
as viewed through a 
nasopharyngeal mirror. 
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. Capsules 
Sustained Action 
(pseudoephedrine hydrochloride) 





NDICATIONS : Sudafed S.A. Capsules are indi- 
ated for the relief of nasal congestion or eustachian 
"ube. congestion. Sudafed S.A. Capsules may be 

a nicurrently, when indicated, with analgesics. 


à : i stamines, expectorants and antibiotics. 
; | “CONTRAINDICATIONS: Sympathomimetic 
amines are contraindicated in patients with severe 
‘ : ~ hypertension, severe coronary artery disease, and in 
® ee r ; ts on MAO inhibitor therapy. Patient idiosyn- 


rasy to adrenergic agents may be manifested by in- 








“somnia, dizziness, weakness, tremor or arrhythmias, 
Children under 12: Sudafed 5.A. Capsules should 


: | 
12 hours of sustained $E w ree 
`; action tated in nursing mothers because ot he higher than 


usual risk for infants from sympathomimetic amines. 
This Scotsman is strutting through 



















































































sympathomimetic amines. ` 
WARNINGS: Sympathomimetic amines 
should ‘be used judiciously and sparingly in 
patients with hypertension. diabetes mel- 
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leaving the analgesic decision with you. 
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ADVERSE REACTIONS: Hyper-reactive in- 
display ephedrine-like reactions such 
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` hallucinations. cnnvulises: CNS depression, ar 
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; i ERACTIONS: MAO inhibitors and 
beta adrenergi i se the effects of 
-pseudoephedrine (sympathomimetics). 
“Sympathomimeties may reduce the antihyperten- 
sive effects of methyldopa, mecamylamine. reserpine 
“and veratrum alkaloids. 
<“ DOSAGE AND ADMINISTRATION £ One 
capsule every 12 hours, Do not give to children under 
12. years of age. 






-E Restores freer breathing 
and eustachian tube patency 
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(J Simple, convenient b.i.d. dosage 
O Available with your prescription 
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